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NOTES BY THE EDITOR 



OH ' 



PROGRESS OP SCIENCE DURING THE YEAR 1865, 



Thb seventh annual and ninth, regular session of the American 
Association for the Promotion of Science was held at Providence, B. L, 
during the week commenciog with August 15th, Dr. John Torrey, 
of Few York, President The whole number of papers presented was 
67 : in Astronomy and Mathematics, 17 ; on Physics and Chemistry, 
11 ; Geology and Mineralogy, 22 ; Zoology and Botany, 6 ; Meteor- 
ology, 3 ; Miscellaneous, 9. 

The annual address, *^ On the History and Progress of Geology in 
America," was delivered by the retiring president, Prof. James D. 
Dana, of ITew Haven. The followiug officers were chosen for the en- 
suing year. Prof. James Hall, of Albany, President ; Dr. B. A. Gould, 
Jr., of Cambridge, General J3ecretary ; Dr. Elwyn, of Philadelphia, 
Treasurer. The next meeting was appointed to be held in Albany, 
N. Y., on the third Wednesday of August, 1856. An invitation was 
received from the Superintendent of the Military Academy at West 
Point for the Association to meet at that locality ; this invitation was 
accompanied with a permission from the War Department to employ 
the property of the Military Academy for the entertainment of the 
Association. 

On motion, it was resolved that invitations to attend the fhtnre 
meetings of the Association be extended to learned bodies and dis- 
tinguished individuals in foreign lands. 

A committee was also appointed, consisting of Profs. Agassiz and 
Dana, to memorialize the Legislature of New York on the subject of 
the artificial propagation of fish in the waters of that State. 

lieutenant Hunt, U. 8. A., brought forward the subject of an Index 
of papers en Mathematical and Physical Science. He claimed that 
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works of this nature have been better appreciated by naturalists than 
by the mathematicians and physicists, as proved by that laborious 
work which the genius of Agassiz inangarated, and which presents in 
four octavo volnmes the titles of all known papers on Natural History 
and Geology up to its date. Mr. Hunt considered a similar index for 
the branches he indicated as equally necessary. In his experience as 
an assistant in the Coast Surrey, he had on several occasions to make 
special investigations, in which it was desirable to examine all good 
relevant authorities and original memoirs. How to do this was the 
question. Mr. Hunt undertook, with the assistance and encourage- 
ment of the Superintendent of the Coast Survey (Prof. Bache), to fur- 
nish such an index as he conceived is demanded by the wants of 
scientific investigators. This index is intended to be included in the 
Coast Survey Report as an appendix. In prosecuting the labor, Mr. 
Hunt has already examined over a thousand volumes of memoirs, 
transactions, scientific periodicals, etc. 

On motion the Association endorsed the plan of Lieutenant Hunt, and 
a resolution was adopted declaring the importance of such enterprises 
in advancing the interests of science. 

The following resolution in respect to weights and measures was 
adopted : Besolved^ That the conmiittee on weights, measures, and 
coinage, be authorized to communicate with other associations or 
public bodies, or with individuals, in regard to the attainment of per- 
manent uniformity in weights, measures, and coinage. 

The subject of a new constitution for the Association came up by 
assignment at this meeting, and was discussed with much difference 
of sentiment. The consideration of the whole matter was finally post- 
poned until the next meeting. Members, in the mean time were all 
invited to supply themselves with the draft of a new constitution^ 
which was proposed at Providence by a committee appointed by the 
Association, and which may be obtained by application to the record- 
ing secretary, Prof. Levering, at Cambridge, Mass. This new draft 
of a constitution, although not accepted by the Association, will prob- 
ably form the basis of action upon this subject at the Albany 
meeting. 

In this debate upon the constitutional revision, many of the mem- 
bers favored the abolition of all constitutions, and preferred that the 
Association should resolve itself into a simple annual convention of 
scientific men. The objections to the present constitution, and to the 
substitute proposed, seem to center in a dislike to the construction 
and power of the Standing Committee. The method in which this 
body has been organized, its arbitrary exercise of authority, its disre- 
gard of the constitutional requirement that the presiding officers shall 
be elected by ballot^ have been sources of dissatisfEictioi:^ from the 
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oommeiMenMBt of the m^etiiigs of the Anodation. At the meeting heM 
in Waeiiffigton, in 1853, it was {Hropoeed to inoreaee the nomher of the 
6tai)<liBg Ck)mmittee to twenty-six ; the constitutional draft submitted 
at ProvideBoe redaces the number to dghteen, and abo proTides fbr 
the creation of the office of Yioe-PresideDt, while arbitrary power is 
placed in the handsof tiie Ckimmittee. It is to assign papws, arrange 
^e bnainesB, saggest places and times of meeting, examine or exclude 
papers; appoint the Local C<»nmittee; nominate persons for mem- 
bership ; dedde upon publications, etc, ete. Fbwer Mke this should 
not be wielded by a limited number. 

The meeting tor 1866 was closed with a complimentary dinner 
giTen to the AsMciation by the citizens of Provideuce, and presided 
over by Prof. Caswell, (tf Brown Unirersity. 

The meeting of the Assocnatioa at Albany for the present year will 
be m every respect most Important and interesting. Upcm the action 
wfaidi may be taken in regtfd to the constitution, and the fiolnre 
goTcmment of the Association, its harmony and pn)sperity will essen- 
tially depend. During the session of the Assodation also, it is under- 
stood that the new Dudley Obserratory, founded and endowed by tiie 
munificence of the citizens of Albany, will be dedicated with suitable 
eeremonies. Many European soMmt have been invited to Join in this 
inauguration ; and Liebig, of G^many, and Airy, Astronomer Boyal 
of Great Britain, have already signified their intention of attending. 
The discourse will be given bf Hon. Edward Everett. At the same 
time, the new State Geological Hall, built by appropriations from the 
Legislature of New York for the reception of the splendid cabinet of 
geology and natural history belonging to tiie State, will be formally 
opened. Hon. W. H. Seward, under whose administration as Govern- 
or the Geological Survey of the State of New York commenced, and 
"Who wrote the introduction to the Natural History of the State^ will 
deliver the oration. 

The annual meetii^ of the British AsBooiation for the Promotion 
of Science for 1855, the Doke of Argyle, President, was held at Glas» 
gow, Scotland, commencing September 12th. The meeting in every 
respect was eminently saooessfiil) and the attendance of British and 
foreign scientific men was unusually large. The whole number of 
papers read was 816, divided among the different sections as follows : 
in Mathematics and Physios, 47; in Ol^mistry, 60; in Geology, 42; 
in Zoology and Physiology, 62; in Geographical Science, 86; in 
Statistics, 81 ; in Mechanics, 88. Among the communicaticms which 
excited tiie most popular interest was one by Colonel Bawlinson <m 
Assyrian and Babyionian Antiquities and Ethnology, in whieh he 
described bis gradual decipherment of the cnneiform inscriptions, and 
showed the great value df the information thus euriously obteined. 
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For the present year Dr. Danbeny was elected President, and Ghel- 
tenham appointed as the place of meeting. From the annual address 
by the President we derive the following memoranda. Alluding to 
the great telesoope of Lord Bosse, he says : — ^' Its systematic operations 
may he said to be still only in the first stages of their progress; yet 
already how often do we see reference had to the mysterious revela- 
tions it has made, in discussions on the prindples of that science, 
and in not a few of the speculations to which they are giving birth I 
Sir David Brewster, in his recent life of Newton, has designated that 
telescope as ^one of the most wonderful combinations of art and 
Bdenoe which the world has yet seen.' It must always be remem- 
bered, however, that astronomy is a science of which hitherto at 
least it might almost be said that one great genius had left us no more 
worlds to conquer ; that is to say, he carried our knowledge at a bound 
to one grand, and apparently universal law, to which all worlds were 
subject, and of which every new discovery has been but an additional 
illustration. The reign of that law, whether universal or not, was at 
least BO wide that we had never pierced beyond the boundary of its 
vast domain. For the first time since the days of Newton a suspicion 
has arisen in the minds of astronomers that we have passed into the 
reign of other laws, and that the nebular phenomena revealed to us 
by Lord Bosse's telescope must be governed by forces different from 
those of which we have any knowledge. Whether this opinion be or 
be not well founded — ^whether it be or be not probable that our limited 
command over time and space can ever yield to our research any 
other law of interest or importance comparable with that which has 
already been determined — still, inside that vast horizon there are 
fillings-in and fillings-up which will ever furnish infinite reward to 
labor. 

^^ Of all the sciences. Chemistry is that which least requires to have 
its triumphs recorded here. The immediate applicability of so many 
of its results to the useful arts has secured for it the watchful interest 
of the world ; and every day is adding some new proof of its inex- 
haustible fertility. It was to the British Association at Glasgow, in 
1840, that Baron Liebig first communicated his work on the Applica- 
tion of Chemistry to Vegetable Physiology. The philosophiofi ex- 
planation there given of the principles of manuring and cropping gave 
an immediate impulse to agriculture, and directed attention to the 
manures which are valuable for their ammonia and mineral ingre- 
dients ; and especially to guano, of which, in 1840, only a few speci- 
mens had appeared in Great Britain. The consequence was, that in 
the next year (1841), no less than 2,881 tons were imported ; and 
during the succeeding years the total quantity imported into Great' 
Britain has exceeded the enormous amount of 1,500,000 tons. Nor 
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lias this been all: Chemistry has come in with her aid to do the woek 
of Ifatore, and as the snpply of gaano becomes ezhansted, limited as 
its production must be to a few rainless regions of the world, the im- 
portance of artificial mineral mannres wiU increase. Already oon- 
sidwable capital is invested in the mannfacture oi superphosphates of 
lime, formed by the solution of bones in sulphuric acid. Of these 
artificial manures not less than 60,000 tons are annually sold in En- 
gland alone ; and it is a curious examine of the endless interchange of 
services between the various sciences that geology has contributed 
her quota to the same important end ; and the ezuvisa and bones of 
extinct animals, found in a fossil state, are now, to the extent of from 
12,000 to 15,000 tons, used to supply annually the same fertilizing 
materials to the soil." 

The following is the conclusion of the address : — 

"It is sometimes proudly asked, who shall set bounds to Sdenoe, 
or to the wideniug circle of her horizon? But why should we try to 
do so, when it is enough to observe that that horizon, however it 
may be enlarged, is an horizon still — a circle beyond which, however 
wide it be, there shine, like fixed stars without a parallax, eternal 
problems in which the mardi of science never shows any diange of 
place. If there be one &ct by which science reminds us more per- 
petually than another, it is that we have faculties impelliBg us to ask 
questions which we have no powers enabling us to answer. What 
better lesson of humility than this — ^what better indicadpn of the 
reasonableness of looking to a state in which this discrepancy shall 
be done away — ^when we shall ' know, even as we are known 1' " 

The annual meeting of the German Association of Sdentifie Men 
and Physicians for 1866, called at Vienna, was postponed to another 
year, on account of the disturbances caused by the prevalence of 
the chol^a in Germany. 

The Scientific Congress of France held its twenty-second annual 
session at Le Pny, on the 16th of September. 

Some time since, the British Association appointed a special par- 
liamentary committee to inquire whether any measures could be 
adopted by the Government or Parliament, that would improve the 
position of science or its cultivators in this country. A report pre- 
pared by this committee, founded upon the opinions of various persons, 
eminent in science, has been published, and contains the following 
recommendations:—!. That reforms shall take place gradually in l^e 
system of any university which do not at present exact a certain pro- 
ficiency in physical science as a condition preliminary to obtaining a 
degree. 2. That the number of Professors of Physical Science at the 
nniversities shall be increased, where necessary, but that, at all events, 
by a redistribution of subjects, or other arran^ments, provision should 
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b« mad« Am* ^ffediuiBy tMMshing ail the Tarioiu brandiM of pbysioal 
•ddDoe. 8. That profenon and local teachers shall ba appointed to 
give lectares on Science in the cbi^ towns, for whose me philosoph- 
ical apparatus shall be provided; and that arrangements trioll be 
made for testing by ezaminatioa the proficiency of those who attend 
sach lectares. 4. That the formation of mnseams and public libraries 
in sndi towns, open to all dasses, shall be eaconraged and assisted ; 
that all imposts shall by degrees be abolished that impede the diffusion 
of scientific knowledge ; and doBaticms of all government scientific 
publications be made by anthority. 5. That more encouragement 
shaQ be given, by fellowships, increased salaiies to professors, and 
other rewards, to the stndyof physical sdenoe. 6. That an alteration 
shall be made in the present system of bestowing pensions ; some 
annaities in the nature of good-«ervice pensions be granted ; and ad- 
ditional aid be given to the prosecution, reduction, and publioatiott of 
scientific researches. 7. That an appropriate building, in some central 
situation in London, shall be provided at the cost of the nation, in 
'whUAk the principal scientific societies may be located together. 8. 
That scientific offices shall be placed more nearly on a level in respect 
to salaiy, with such other civil appointments as are an object of am- 
bition to highly educated men ; that the officers themselves shall be 
emancipated firom all such interference as is calculated to obstruct the 
zealous performance of their duties ; and that new scientific offices 
shall be created in some oases in whidi they are required. 9. That 
fadUties shaU be n^ven for transmitting and receiving scientific pub- 
lications to and from foreign parte. 10. That a Board of Science shall 
be c<Histituted, composed partly of persons holding offices under the 
Crown, and partly of men of the highest eminence in science^ which 
riiall have the contn^ and expenditure of the greater part, at least, of 
the public funds given for its advancement and encouragement, shaU 
originate applications for pecuniary or other aid to science, and gen- 
erally perform such functions as are above described, together with 
such others as Government or Parliament may think fit to impose 
upon it. 

During the continuance of the Great Exhibition at Paris, a meeting 
took place, composed of tiie members of the Imperial Oommisaion, the 
Jurymen and commissioners to the Exhibition, and the members of 
the late Statistical Congress, for the purpose of organizing an Inter- 
national Society, having for its object the promotion of a system of 
uniformity in weights, measures, and moneys. Baron James Boths- 
child presided. The four following resolutions were introduced and 
adopted: — 

1. That it win be of the highest possible imp(»rtance to encourage 
the publicatioa in French of a wrark, giving in a clear and eonoise 
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fonn the history and a comparative table of the different systems of 
coins, weights, and measures, in the principal conntries of the world, 
to be afterward translated and printed by the committees into the 
languages of all the conntries represented in the Association. 

2. That for this object, and to secure the perfect correctness of the 
work, the different committees composing the Association are re- 
quested beforehand to furnish all the information in their power 
relative to the coins, weights, and measures, of the country to which 
they belong, with the calculation of them on the metrical system, as 
a term of genera] comparison. 

8. That each committee, in the country where it is constituted, 
shall employ all the means in its power, particularly those offered by 
the local press, to enlighten public opinion, and prepare for the meet- 
ing of an efficient International Congress, charged to solve the problem 
which constitutes the object of the Association. 

4. That until such a congress shall be convoked, the members of 
the committee shall use all their efforts in order that, in the calcula- 
tions and statistical tables, the value of the coins, weights, and meas- 
ures, shall be accompanied by their reduction into coins, weights, and 
measures on the metrical system, in order to have a point of compari- 
Bon common to all nations. 

It was also resolved that a permanent International Committee 
should be immediately constituted at Paris, to be composed, as much 
as possible, of members of each of the countries represented in the 
Association. 

The Council of the Royal Society has awarded the Copley Medal 
this year to M. Leon Foucault, for his various researches in Experi- 
mental Physics ; and the two Royal Medals to Mr. John Russell Hind, 
for his discovery of ten Planetoids, the computation of their orbits, 
and various other astronomical discoveries ; and to J. 0. Westwood, 
Esq., President of the Entomological Society, for his various mono- 
graphs and papers on Entomology. 

The King of Prussia has presented a gold medal to Lieutenant 
Maury, U. S. N., on account of " the distinguished services which he 
has rendered to science and navigation by his labors in ascertaining 
the currents and depths of the ocean, and in determining the direction 
of the winds at different seasons and in different latitudes." This 
mark of distinction was also accompanied with the presentation of 
one of the gold medals struck in honor of the publication of Baron 
Humboldt's " Cosmos." 

The Emperor of France has given 40,000 francs for the purpose of 
founding a new laboratory in connection with the High Normal 
School in Parb. It will be placed under the direction of M. Sainte- 

1* 
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Claire Deville, and will be confined to researches and analjBee is 

mineral chemistry. 

The foUowiDg award of prizes was made daring the past year by 
the French Academy: — ^The great Onvierian Prize, which is only 
given to works of the first merit, was presented to M. Miiller, for his 
Besearches into the Stmctnre and Development of Echinodermes, one 
of those works " which have contributed most to the philosophy of 
the science, to organogeny, zoology, and general physiology, since Hie 
death of Cnvier.^* This is the second time the Gavierian Prize has 
been given, it having been awarded for the first time to Agassiz, for his 
work on Fossil Fishes. A prize of 2,000 francs was awarded to M. 
Berthelot, for his chemical researches on the fatty bodies. Medals were 
also decreed to all the astronomers who, during the year 1854, dis* 
covered planets— to MM. Luther, Marth, Hind, Ferguson, Goldschmidt, 
and Oharcornac. Three awards were given for improvements in the 
processes used in Arts that are iigurious to health — one for the sub- 
stitution of potato starch for wood charcoal in preparing molds of 
clay for receiving copper, bronze, and melted oast-iron, proposed by a 
poor armorer, M. Eouy : a plan now generally adopted in the found- 
eries of France, because it is not so hurtful to the workmen, although 
starch is dearer than charcoal powder. Another award was made to 
M. Mabru for a process for preserving milk in its natural state, which 
is simply this — tin canisters, having a small tubular opening, are filled 
ful], and then kept for some time in a water-bath, to drive out all air, 
and finally hermetically sealed. 

The following scientific researches are now in progress under the 
auspices and at the expense of the Royal (English) Society : — Re- 
searches on earthquake waves, by Robert Mallet ; researches on the 
excretion of men and animals, by Dr. Marcet ; experiments on the 
strength of materials, by Professor Hodgkinson; experimental re- 
searches on heat and magnetism, by Dr. Tyndall ; experimental re- 
searches on the heat developed by the oxydation of certain metals, by 
Dr. Woods ; experimental researches on fluids in motion, and on the 
thermal effects experienced by fluids in passing through small aper- 
tures, illustrating the typical forms of Foraraenifera, by Dr. Carpenter; 
chemical researches on the solid oils and waxes of the vegetable 
kingdom, by Nevil Maskelyn, Esq. ; experimental researches on the 
physiology of the blood, by Dr. Davy ; experiments on the thermal 
effects of electric currents in unequally heated conductors, by Professor 
William Thompson. 

The Imperial Geological Institution at Vienna has j|»ublished a 
" Geologische Uebersicht der Oesterreichischen Monarchie," in which 
more than 2,000 localities, where mining establishments in Anstrift 
exist, have been named, and described. 
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The PalooBtograpbical Society of London, which distrihates among 
its suhflcribers a larger quantity of matter than any other publishing 
society, has issued a report, in which it announces an increase in ita 
number of members to 762, and purposes to deliver the following 
works in the ensuing spring for the subscriptions of the last year : 
" The Fossil Reptilia of Great Britain,*' Part VI., by Professor Owen, 
contidning 10 plates ; *^ Fossil Shells of the Ohalk Formation,** Part 
III., by Mr. Sharpe, containing 10 plates; ^^The Mollusca of the 
Crag," Part lY., by Mr. S. Wood, containing 11 plates, and complet- 
ing that work ; " The Fossil Crustacea of the London Clay," by Pro- 
fessor Bell, containing about 10 plates ; ^^ The Entomostraca of the 
Tertiary Formations,*' by Mr. Rupert Jones, containing 6 plates; 
" The Radiaria of the Oolitic Formations," by Dr. Wright, Part I., 
containing 10 plates ; ^^ The Eocene Mollusca," by Mr. F. Edwards, 
Part lY., containing 10 plates. 

Notwithstanding the terrible war in which Russia is at present en- 
gaged, matters of scientific interest are by no means neglected. Six 
large and thoroughly equipped geographical expeditions have left St. 
Petersburg during the past season. A chrouometric expedition has 
also been made for determining the longitude between Moscow and 
Astracan ; and the great measurement of the meridian arc which has 
been carried from Finland southward, is still going on at the latitude 
of 45^. The corresponding geodetic observations in Southern Russia 
are being vigorously prosecuted under the superintendence of Qeneral 
Wroutchekow. 

A valuable donation to the Public Libf'ary of Boi^n has recently 
been made by the Superintendent of the London Patent Office, viz. : 
a complete set of all the publications relative to patents made by the 
commissioners of that office. This donation amounts to nearly two 
hundred volumes, imperial octavo ; each volume of specifications 
being accompanied by a sheet imperial volume of lithographic illus- 
trations. 

The French Geographical Society have recently awarded a gold 
medal to each of the following English navigators and explorers : To 
Captain M'Clure, R.N., for his discovery of the North-west Passage; 
to Captain Inglefield, R. N., for his discoveries in the Arctic regions ; 
imd to Mr. Francis Qaltoo, for his explorations in the Namaqua, 
Bamara, and Ovampo countries, northward of the Orange River in 
South-west Africa. 

The English Parliament have also voted a reward of 10,000 pounda 
to Captain M^Clure, hia officers, and crew, for the discovery of the 
Korth-west Passage. Of this sum, 6,000 pounds is given to Captain 
M^Clcffe, who has also received the honor of knighthood. 

Through the munificence of Mr. James Brown, the late emineut 
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Boston publisher, the Natural History Society of that city have re- 
ceived a yalnable donation of rare and costlj works relating to 
natural history, of the yalne of $2,000. 

Nathan Jackson, Esq., of New York dty, has presented $8,500 to 
the Lyceum of Natural History of Williams Ck>]lege, to aid in the 
erection of a building for scientific purposes. 

According to a document read at a recent meeting of the Ck>nnecti- 
out Historical Society, by Hon. Henry Barnard, the whole amount of 
land appropriated by the G^eral Gk>vemment for educational pur- 
poses, to the Ist of January, 1854, was 52,970,281 acres ; which, at 
the minimum price of such lands when first brought into market, re- 
presented the munificent sum of $56,000,000 — ^but which at this time 
could not be worth less than $200,000,000. The amount of the dona- 
tions and subscriptions by individuals far exceeds all that has been 
given by State Legislatures. Mr. Barnard read from a table exhibit- 
ing the donations and bequests made by citizens of Boston within the 
last half century, amounting to upward of $4,000,000. 

Two German travelers, who have recently returned from an ex- 
tensive tour in America, Drs. Wagner and Earl Scherzer, are prepar- 
ing for publication a work on the results of their Joint labors— two 
volumes of which (those referring to Central America) are already in 
the press. Messrs. Wagner and Scherzer have wandered through 
North America, from the estuary of the St Lawrence to that of the 
Mississippi — ^through the five republics of Oentral America, from 
Oosta Rica to the northern frontier of Guatemala— and through the 
West India Islands of Jamaica, Hayti, and Ouba. The total length 
of their tour amounts to 80,000 miles, which they have made in not 
more than three years. Besides very considerable geological and 
botanical collections, the travelers have also brought together some 
thousands of vertebrate animals, mostly birds and reptiles, and about 
50,000 specimens of invertebrate ones, the fourth part of which is said 
to consist of quite new species. 

A new periodical has been recently started in London, called ^^ The 
Quarterly Journal of Pure and Applied Mathematics," and devoted 
especially to this particular department of science. The title-page 
bears the names of J. J. Silvester, M. A., F. "&, S., late Professor in 
University College, London, N. M. Ferrers, M. A., Professor Stokes, 
of Cambridge, F.R.S., A. Oayley, M.A., F.B.S., and M. Hermite, 
corresponding editor in Paris, an editorial- staff affording sufficient 
guaranty for the manner in which the work will be conducted. 

During the past year. Prof. Agassiz has announced the publication 
of a great work, entitled ^^ Contributions to the Natural History of 
America," to be embraced in ten quarto volumes of about 800 pages, 
illustrated by twenty plates. The work will be the result of extended 
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remareheB during many years past, and will be the most complete 
I»oof of the rare scient^o knowledge and abilities of its anthor which 
has yet been given to the public. It wiU contain the results of his 
embryologicai investigations, embracing about sixty monographs from 
all classes of animals, especially those characteristic of America; also 
descriptions of a great number of new species and genera, accom- 
panied with accurate figures and anatomical details. 

One of the most curious sciectifio books published duriug the past 
year has heem a history of the Uneina, a species of microscopic moths, 
by Mr. H. T. Stainton, of England, who has devoted years to the 
study of their habit and characteristics. These moths are numerous 
in species, and extremely elegant in form and coloring, yet so minute 
in size, that entomologists have scarcely known until lately of their 
existence. The publication in question is to be executed on a scale of 
completeness and extended detail not hitherto reached by naturalists 
on fmy subject. The first volume published, of eight beautiftiUy exe- 
cuted plates, with 850 pages of letter^press, contains the descriptions 
of only twenty-four species, and it will require forty such volumes to 
complete the work. The principal novelty of this work, however, 
consists in its being printed in parallel columns in four languages — 
English,. French, Grennan, and Latin. With these polyglot honors, the 
little night-flyers are raised to an importance surpassing far the lot of 
any other insects. 

One of the most beautiful monographs ever issued in the United 
States, has been published during the past year by Isaac Lea, Esq., of 
I^iiladelphia, on the Fossil Foot-prints discovered by Mr. L. in the 
lowest beds of the Goal Formation, near Pottsville, Pa. The work is 
a large folio, and the plates represent the foot-prints of the oldest 
reptilian, known to palssontologists, of their natural size. Some at- 
tempts have been made to question the accuracy of the reference of 
these tracks to reptilian animals, and an opinion has been ^ven by 
Prof. Agassiz that they are caused by fishes. Prof. J. Wyman, in a 
recent communication to the Boston Society of Natural History on 
this subject, stated tiiat there is no known fish, recent or fossil, the 
pectoral or ventral fins of which could produce a series of tracks like 
those discovered in the coal strata of Pennsylvania by Mr. Lea. Al- 
t^ugh among Lophioid fishes the pectoral fins are used for locomotion 
on the shores, yet they in every instance conform to the fish type— 
are fins and not feet. An analogous condition of things is found 
among cetacean and marine saurians, where the limbs serve the pur- 
poses of paddles, and may be compared to fins, yet morphologically 
they can be referred only to the mammalian or reptilian typea. 

A new map of the Arctic Regions has been pubhshed by the British 
Admiralty, to which the names affixed to various localities by the 
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iLmerioMi flsp«ditioii Bent oat bj Henry Chrumell, Ssq^ hKf been 
adopted ; and in partioalar, GrinneU^e Land, disooTerod by said expe- 
dition, 16 entered oonspioaon»ly on the map, it baring been on a pre- 
yiooe map of the Admiralty oalled Prince Albert^a Land. This act of 
JoBtioe to the exertiona of oar ooontrymen, has been for some tima 
strongly urged by the Bev. Dr. Sooreeby and other iUnstrions Arotio 
navigatorSb 

The arrangements for secnring a series of marine observations, ac- 
cording to the plans proposed and practically carried ont by Dent. 
Maory, have been completed by the British Qoyemment, and liberal 
appropriations, granted by Parliament. A certain nnmber of selected 
ships of the mercantile marine, and all those of her m^esty employed in 
long or distant voyages, are, or soon will be, engaged in making exaet 
observations with instruments supplied under the authority of the 
Board of Tiisde (duly tested and compared), and in registering the ap- 
parent results according to forms settled at the Brussels Oonferenoe 
of 1858, slightly modified, so as to suit present convenience. The 
estimates sanctioned by Parliament are sufficient to provide sixty 
merchant-ships and forty men-of-war with the necessary meteorolo- 
gical instruments (namely, barometers, thermometers, and hydrom- 
eters), in additi(m to the nautical instruments usual at sea ; to pay 
office expenses and salaries (including allowances to agents at out- 
ports); and to provide the necessary renters. A captain in the 
navy is in charge of the office. Four subordinates are to assist him, 
and there are agents appointed at the principal ports to communicate 
personally with the owners, captains, and officers of ships. Liberally 
supplied by the United States Government, Manry's Sailing IHreo- 
tions and Charts ore distributed gratis among those who undertake to 
record observations satisfactorily, and send them to the Board of 
Trade. Marks, expressive of distinction, are to be annexed to tiie 
names of approved contributors to meteorology in the Mercantile 
Kavy List, and other encouragements are contemplated. Every ex* 
ertion will be made at the office, not only to discuss and tabulate 
valuable observations, but to digest and render available as soon as 
possible such information as may tend immediately to the improve* 
ment of navigation. 

A new so^aety, called the *^ African Exploration Society,'' has been 
recently formed in England, with the object of exploring and evan- 
gdl2dng Central Africa from a station at Tunis.. It proposes to seek 
its objects chiefly by means of a native African agency, q>eciany 
trained for the purpose in an African school at Tunis, conducted by 
medical, scientific, and reliipouA tutors from the United Kingdom. 
Tunia ia well chosen aa a station, beoavisa it is ready of access to the 
d viliaed worid^ and it ia not ia the ukoa qnarter ftmn whidi other 
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operafjdBft upon AfHea are preoMding. Th« agents will pnrii wmtii- 
ward from Tunis even to Timbnctoo and Soadaa. Native agents will 
be trained to drcnlate the Soriptarss, and at the same time to anb- 
serve the purposes of honest trade. The agents will be at onoe mis* 
sionaries and examples of conversion — able to &oe the climate, able 
to converse on a level with those whom they propose to inflnenoe ; 
and it is probable that by these dmple means a species of blaek 
brotherhood will be extended through the continent, directly conduo* 
ive to the spread of religion, incidentally, of constructmg a machinery 
for the spread of civilization, of commerce, and of civilized transit. 

It is proposed to open in London a ^ OoUege of Domestic Economy," 
where every thing necessary to a perfect knowledge of the culinary 
art and other domestic matters *will here be taught by a person of 
great experience and acknowl^ged ability. The students for practice 
wlU be divided into classes of four or five each, with a servant stu- 
dent to attend on each class, and assist them in their operations. 
Each class will provide what may be required for their practice, to 
be arranged by the student managing the eiass for the week, and the 
articles prepared will be consumed for 1d)eir meals. 

An excellent plan for promoting the social and sanitary condition 
<^ the working-classes in England, has been set on foot in the foroub. 
tion of museums for the exhibition of all objects bearing upon physioal 
comfort and domestic economy, from the construction of dwelling- 
houses down to the minutest details of their fnrmriiing. A society 
for this object also exists in Paris, under the name of the SoeUU 
d^Eeonomie CTuxritable. These museums will contain specimens of 
the most approved and cheapest kinds of fomiture, household utensils, 
clothing, fuel, and other stores, besides models and plans of the ex- 
ternal and internal arrangements of buildings of every description^ 
workshops as well as dwelling-houses. 

A valuable and interesting acquisition has recentiy been made by 
the Arundel Society of England, which furnishes the means of ex* 
tending its agency to the illustration of a new class of artistic monu^ 
ments. Three gentlemen, who have devoted much time to the study 
of medissval art, have, with the permission of the owners, or guardians^ 
of some of the principal private and public collections in England and 
on the Continent, made impressions, in gutta-percha, from several of 
the finest of the ancient ivory-carvings in tb^ possesnon; and by 
employing these impressions as matriom^ from which models or tifpm 
for naoldiBg are produced, casts In what is termed ^^ fictile ivory" have 
been subsequently manufactured, which preserve, to a great extent^ 
the beanty of tiie originalik Duplicates of these casts have bessi 
placed on sale at a low rate by the offioers of the Society. They aaa 
divided into elasMW, so aa to eBempUfy, as fov as possible, the diara». 
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teristioB of the Tarions ages and schools of this species of scalptove. 
The series, which namben about 170 pieces, embraces examples firom 
periods when monumental illustration from other sources is compar- 
atively rare, and difficult to obtain ; and, taken collectively, forms a 
compendious history of the sculptural art. 

Under the authority of the 8tate Medical Society of Vermont, a 
plan has been adopted for the r^^tralion of diseases with a view of 
thereby deducing general laws, which bids fair to yield most valuable 
results. A record-book has been prepared, to be used by every phy- 
sician, and so arranged with printed captions, that an entry of every 
case in which the physician is called, with all its essential particulars, 
may be made in a moment's time, and with but little trouble. It is 
believed that such a collection of records will furnish much valuable 
aid in the history of epidemics. 

During the past year measures have been taken to put into imme- 
diate working order the Dudley Observatory in the city of Albany. 
The history of this Observatory, which we have in a former volume 
adverted to, is as follows : — Some years since, a magnificent donation 
of land was given in the city of Albany by General Van Rensselaer 
for the location of an Astronomical Observatory, and for the erection 
and equipment of the building, Mrs. Dudley contributed $12,000. An 
equal sum in smaller subscriptions was also made up by the citizens 
of Albany. 

The Observatory was erected under an undwstanding with Pro- 
fessor Mitchell, of Cincinnati, that when completed, he would take 
charge of it. While it was being erected Professor Mitchell embarked 
so deeply in railroad operations that he was unable to move to Albany. 
By reason of this event, unexpected to the founders, the Observatory 
has stood hitherto unoccupied. At the late meeting of the Scientific 
Association, at Providence, the matter came up for consideration, and 
the result is that the Observatory is to be folly equipped and placed 
under the charge of Mesou Bache, Henry, Pierce and Qould, the res- 
ident astronomer being Dr. B. A. Gould. In addition to the amount 
ahready subscribed, Mrs. Dudley has also given $0,000 for the purchase 
of a heliometer, the construction of which was thus described by Pro- 
fessor Pierce at the hist meeting of the American Association, **The 
instrument to be obtained is a heliometer of great peculiarity, its ob- 
ject-glass being divided into halves, so that each half gives a distinct 
image of every star to the observer. By separating the halves, there- 
fore, the image of one star may be made to coincide with that of any 
other, and the distance of the halves of the olgect-glass will be the 
measure of the angular distance, of the two stars. The same instru- 
ment may bo applied, as its name indicates, to the sun. Its range is 
only about a degree. The construction of sudi an instrument requires 
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the moest ezeroiM of skill in astronomioal instrnment making. There 
are bat tiro saoli inBtnime&ts in Enrope, one at Ednigsberg, used by 
Bessel in the meaaare of the sun and the triangnlation of the pleiades ; 
th« other, which is a still more magnifioent instrnment, recently made 
by Bepsold for the Radcliffe Observatory at Oxford, has not yet been 
put in nse. It is with this instrument that Bessel has demonstrated 
that the stars have parallax and measured its amount. His instra- 
ment reads to hundredths of a second of an arc, and is accarate to 
less than a tenth of a second.'' 

The snra of one thousand dollars has also been given by Erastus Oorn- 
Sng of All>any for the construction of an Astronomical clock on a new 
plan proposed by Dr. Gould. A meridian circle, which it is expected 
will be the most perfect instrument of the kind, as well as equal in 
size to any hitherto constructed, has also been contracted for in Mu- 
nich. Other instruments are in the process of completion, and it is 
anticipated that the Dudley Observatory will be fully equipped and 
in working order sometime during the present year. 

Astronomer Broun, in the employ of the East India Company, in a 
letter to Colonel Sykes from India, which was read at the last meeting 
of the Britiah Association, describes the successful establishment of an 
Observatory on the mountain Augustus Mullay, at 6,200 feet above 
the sea level, for the purpose of simultaneous record with the Observ- 
atory at Trevandrum. The difficulties of access to the summit of 
the mountain were so great, from having to out paths through dense 
jungles, infested by elephants and other wild animals — ^from having 
to use ropes and mechanical aid in getting up the building materials, 
provisions, and the instruments — ^and in the delays from the laborers 
running away from fright and the effects of cold — ^that two years were 
consumed in the undertaldng. The object of Astronomer Broun in 
making known his sucoessfid efforts in Europe is to enable observers 
to put themselves into communication with him, in case they should 
desire to h&ve any experimental researches made on so novel a posi- 
tion for an Observatory. 

Sir David Brewster, in his recent life of Sir Isaac Newton, thus ad- 
verts to the prospect of future astronomical progress and discovery: 

^* However great have been the achievements of the past, and how- 
ever magnificent the instruments to which we owe them, the limits 
of telescopic vision have not been reached, and space has yet marveU 
ons secrets to surrender. A Un fset reflector will be due to science 
before the close of the century, and a disc of flint-glass, twenty-nine 
inehsB in diameter, awaits the command of some liberal governmenti 
or some munificent individual, to be converted into an achromatic 
telescope of extraordixuvy power. In cherishing these sanguine ex- 
pectations, we have not forgott«i that the state of our northern at- 
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mosphere most set some limit to the magoifying power of oar tde- 
Boopes. Iq a variable climate, indeed, the vapors and local chaogee 
of temperature, and consequent inequalities of refraction, ofEer various 
obstructions to astronomical research. But we must meet the diffi- 
culty in the only way in which it can be met The astronomer can 
not summon the zephyrs to give him a cloudless sky, nor command a 
thunder-storm to clear it. He must transport his telescope to the 
purer air of Egypt or India, or climb the flanks of the Himalaya or 
the Andes, to erect his watch-tower above the grosser regions of the 
atmoephere. In some of those brief yet lucid intervals, when distant 
objects present themselves in sharp outline and minute detail, discov- 
eries of the highest value might be grasped by the lynx-eyed astron- 
omer. The resolution of a nebula — ^the bisection of a double star — 
the detection of the smaller planetary fragments; — the details of a 
planet^s ring — the evanescent markings on its disc — ^the physical 
changes on its surface, and perchance the display of some of the dark 
worlds of Bessel, might be the revelations of a moment, and would 
amply repay in national glory the transportation of a huge telescope 
to the shoulder or to the summit of a lofty mountain." 

The result of the experiments recently made by Professor Airy of 
the Greenwich Observatory, in one of the deepest of the English coal- 
pits, for ascertaining the variation of gravity at great depths, have 
proved beyond doubt that the attraction of gravitation is increased at 
the depth of 1260 feet by j^^ part. 

During the past year, anotiier very important astronomical work 
has been performed, by which the difference of longitude between 
Paris and Greenwich has been ascertained. The number of days con- 
sidered available for longitude, in consequence of transits of stars 
having been observed at both Observatories, was 12 ; and the num- 
ber of signals was 1,703. Very great care was taken on both sides 
for the adjustment of the instruments. The resulting difference of 
longitude, 9' 20''' '63, is probably very accurate. It is less by nearly 
V of time than that determined in 1825 by rocket signals under the 
superintendence of Sir John Herschel and Colonel Sabine. The time 
occupied by the passage of the galvanic current appeared to be one- 
twelfth of a second. 

In his annual Beport, the English astronomer royal regrets that, 
while the Greenwich astronomical observations have assumed such a 
shape that the astronomer will find all the moving bodies of the solar 
system presented in the utmost extent and accuracy, the same asser- 
tion can not be applied to the magnetical and meteorological observa- 
tions ; not, however, from any defect in the instruments or observations; 
for these have acquired an extraordinary excellence and precision, par- 
tieularly in the photographic branch of registration. ^^ But," to use the 
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words of the Report, " after having obtained the immediate results of 
observation, with the ntmost completeness and exactitude, we are ab- 
solately stopped from making farther progress by the total absence of 
even empirical theory/' At the same time, the system and extent of 
the observations continue unaltered. For the three magnetic elements, 
and for the barometer and the dry and wet thermometers, eye observa- 
tions are made three or four times daily ; and these serve as zeros 
both in time and in measure for the curves formed by continuous self- 
registration on the photographic sheets. Thus, whenever any extended 
view of the cosmioal causes or laws of magnetism and meteorology 
shall render an accurate discussion of these phenomena practicable, 
those made at Greenwich will be found to present such materials f<»r 
the investigation as can scarcely be obtained at any other Observatory. 

The ozone observations which were started some time since in 
Great Britain, and which have been accurately kept by numerous ob- 
servers in all parts of the kingdom, have not led to any deductions of 
value to science; it is curious, however, to discover that in large 
towns, si^h as London and Manchester, no ozone is developed, even 
when it is found to exist abundantly in the neighboring country, and 
especially so in proximity to the sea. 

It is well-known that great doubt has hitherto been oast upon the 
narrative published some years since, by M. Oaill6 of France, describ- 
ing his travels in Africa, and visit to the city of Timbuctoo. The ex- 
perience of Dr. Barth, the African* traveler, however, leave no doubt 
that M. Oaill6 was truthful in all essential particulars. It was in April, 
1828, that Oaill6 arrived at the African city, his starting-place having 
been Sieira Leone ; and he endured frightful privations and sufferings 
on the way. He is said to have been the first European who ever 
penetrated the mysterious Timbuctoo, and his stay in it only lasted 
fourteen days. Hardships, combined with the bad effects of the 
awful climate, produced disease, and he returned to France in a dying 
state, and died shortly after. He was only thirty-nine years of age 
when he was cut off. 

A letter has been recently published in the -V. F. Tribuney from the 
Abb6 Bourbourg, a Oatholic priest in Oentral America, in which he 
claims to have discovered in Guatemala the remuns of various antique 
cities of great magnitude and solidity; also, some most predous mon- 
uments of the language and history of the aboriginal people, long an- 
terior to the arrival of the Spaniards. What will be the most surpris- 
ing to scholars, and will doubtless be received with some incredulity, 
is the assertion of M. de Bourbourg that these languages contain un- 
deniable relics of various Scandinavian and Teutonic tongues. Danish, 
Swedish, English, and even some Oriental words, are said to be found 
in great distinctness and purity mingled in the early dialects of the 
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eomntry, while the Indian tradiUone declA^ that their anoeston mi- 
grated from the nortli-east, by sea, through mist and snow. From 
these philologioal remains and traditions, M. de Bonrhonrg concludes 
that there was a migration into the country from the settlement of 
the Northmen in Massachusetts. If true, tiiis is a most interesting 
contribution to the history of the American continent, and the public 
will wait with impatience for that more complete account of it which 
H. de Bourbourg intends to lay before the wcwld, with the document- 
ary eyidence sustaining his contusions. 

Professor A. Betzius of Stockholm, Sweden, in a communication ad- 
dressed to the Philadelphia Academy, shows most indubitably that 
the practice of compressing the skull artificially, which was supposed 
to be peculiar to the aboriginal inhabitants of America, was practiced 
by tiie ancient Huns, and probably by some other nations of antiquity 
occupying Eastern Europe and Central Asia. 

During the past summer a portion of the TJ. S. North-Pacific sur^ 
veylng squadron cruised in the Arctic Seas, northwest of Behring'S 
Straits. It was the intention of Lieutenant Rodgers to visit the land 
reported to have been discovered by Captain Kellett, of the expedition 
sent out by the English government in 1851, in search of Sir John 
Franklin ; and as the weather indications were favorable to this end, 
tlie course of the vessel was shaped accordingly. The position of this 
land, as reported by Captain £ellett, was about sixty miles to the 
northward of Herald Island. The ^ Yincennes" reached the latitude of 
72® 05' 29'', in longitude 174<> 87' 16"— a higher point than ever be- 
fore reached, having sailed over the assumed position of Captain Eel- 
lett^s land ; and Lieutenant Bodgers was forced to the conclusion that 
Captain Kellett had fiedlen into the common error in these latitudes of 
being deceived by low cloud-banks. At this point the progress of 
the vessel was interrupted by a barrier of ice, and as the vessel was 
not prepared for winter quarters in these regions, it was deemed ad- 
visable to alter her course. Betnrning by the west of Herald Island, 
the " Yincennes" sailed over the tail of Herald ree^ and wwked up to 
the position of the land rejiorted by Captain Kellett, and named 
" Plover Island." This land was reported by Captain Kellett as hav- 
ing been seen in foggy weather ; and here again he must have been 
deceived by clouds, as no land could^ be found by the " Ymoennes," al- 
though with every advantage of fine weather for observation. 

An expedition has recently been sent by the Dutch government to 
the Arctic Seas, to commence an investigation into the nature of 
oceanic currents, according to the system and plan pr(^;)oeed by lien* 
tenant Maury. 

During the past season, the American Exploring Expedition undet 
Lieutenant Page, U. S. N. in Paraguay, have ascended th« branch 
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oi the Fftranft, or La Plata, known as the Salado, a distance of 860 
miles. The Salado empties into the Parana at Santa F^, the prin« 
cipal town of the province of that name which is one of the Ar- 
gentine Confederation. The Salado has never heretofore been either 
ascended or descended to this point, and the practicability of its navi- 
gation was a problem nnsolved until this ezplorati(m. It is the most 
important river in the Argentine Confederation, and is the natural 
ondet for the products of Salta, Tncnman, Santiago, Mendoza, Cor- 
dova, and Santa F6; bat the apprehension of encountering insur- 
mountable obstacles, and the fear of the Indians, have deprived the 
inhabitants of those proyinees of its benefits ever since the first settle- 
ment of the country. The region of country through which the ex- 
pedition passed is represented to be beautiful in scenery and well 
wooded. The character of the soil is alluvial, based on argillaceous 
snbstratum, and it is said that all that is wanted to transform this 
wilderness of country into a garden is the hand of civilized man. The 
government, aware that the resources of this productive country can 
be developed only by the introduction of a foreign population, holds 
ont to immigrants the most liberal inducements. 

The geological survey of New Jersey has been continued during 
the past year with great vigor. The enhanced value of land in certain 
districts arising from the discovery of new localities of peat, calcareous 
marls and green-sand, will, it is said, more than equal the cost of the 
survey. 

Further evidence respecting the fate of Sir John Franklin, confirm- 
atory of the statements made by Dr. Bae last year, has recently been 
obtained through the agency of an expedition sent out by the Hud- 
son Bay Company. This party left Carlton House, 54° north latitude, 
February 7th, 1855, and descending the Great Fish River, reached its 
estnary into the Arctic Sea on the dOth of July. Here they met with 
Esquimaux, who corroborated the reports of Dr. Bae, and directed 
them to Montreal Island, a short distance from the mouth of the 
river, as the spot where, according to their instructions, they were to 
commence minute exploration. From this time until the 9th of 
August, the party were industriously engaged in searches on the 
island, and on the mainland, between 67° and 69° north latitude. At 
last, on Montreal Island, where their explorations commenced, they 
found snow-shoes known to be of English make, with the name of 
Dr. Stanley, who was surgeon of Sir John Franklin's ship, the ** Erebus,'* 
cut in them by a knife. Afterward, they found on the same island a 
boat belonging to the Franklin expedition, with the name " Terror" 
stiU distinctly visible. Among the Esquimaux were found iron kettles 
corresponding in shape and size with those furnished the Franklin 
expedition, and bearing the mark of the British governmenU Other 
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articles known to hare belonged to the expedition, were obtained from 
the Esqnimauz, and brongbt by the party for deposit with the British 
government. 

The report of the Esqoimanz was, that one man died on Montreal 
Island, and that the balance of the party wandered on the beach of 
the mainland opposite, until worn out by fatigue and starvation, they, 
one by one, laid themselves down and died too. No papers or books, 
and no human remains, were found ; nor was it likely, as four years 
had elapsed since this tragedy was enacted upon a low sandy beach 
exposed to the storms of four Arctic winters ; and there is little doab 
that either the sea has washed of^ or the sand has buried deep, the 
unfortunates who perished on this spot. 

A measure has recently been put in operation by the Euglish Ad- 
miralty, which could also be adopted with profit in the United States. 
The Crimean war, having shown by a painful and costly experience, the 
necessity of employing better educated men for government offices 
of trust and responsibility, it has been ordered that no person shall 
be appointed to any post in the civil department of the British Ad- 
miralty without previously passing a sti'ict examination in all the 
branches of a good English education, and in Latin or some modem 
language. It is also understood that similar regulations will also be 
adopted in ail the other departments of government service. 

We present to our readers for the present year, the portrait of OoL 
R. M. Hoe, of New York, distinguished for his many and important 
improvements of the printing-press. 



In order to illustrate the progress of Discovery and Improvement 
in the various Departments of Science pertaining to Agriculture 
and Rural Economy, more fully than the limits of the ** Annual of 
Scientific Discovery" will allow, the Editor has recently published a 
separate volume arranged upon a similar plan, entitled the Year 
Book of Agriculture^ or the Anmud of Agricultural Discovery and 
Improvement for 1856-6. To those of our readers who are de- 
sirous of a more complete report of scientific progress for the past 
year, in these special departments, we would refer to the above- 
noticed publication. 

All communications intended for the Editor of "Annual of Scientiflo 
Discovery," or the "Year Book of Agriculture," should be addressed to the 
care of G. P. Putnam & Co., 321 Broadway, New York. 
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MECHANICS AND USEFUL ARTS. 



SUBJECTS POR INVESTIGATION AND PEEMIUM. 

BxjBiNa the past year the London Society of Arts published a list of sab- 
jects, desiderata in the various branches of science and art, which they 
oonadered worthy of investigation, and for the best communication respecting 
which, sent to the Society, they proposed to award a premium. As it is a 
matter involving no little labor and knowledge to select, and explicitly set 
forth, reasonable problems and inquiries relating to the industrial arts, and 
believing, as we do, that at the present day, a great part of every invention 
consists in finding out what is really needed, we copy some of the most im- 
portant of the subjects propounded by the Society ; and for the best account 
or treatise respecting which premiums are offered. To indicate and point 
attention to a want is, at any rate, the most effectual way of supplying it. 

For an essay on ancient metallurgy. 

For an account of the modes by which wolfram can be separated from 
other ores; and on the uses of tungsten in the arts. 

For any new application of timgsten in arts or manufactures. 

For an account of menachanite or iserine; and suggestions for obtaining 
titanium from these ores. 

For any improvement in the process of condensing the fumes in the smelt- 
ing of lead slags. 

For an accoxmt of the best proportions for the production of the compound 
metal, bronze; and the preparation of bronze washes. 

For the invention of a white metallic alloy, ^ee from microscopic faults, 
which may be successftilly applied to the arts; is hard enough for use in 
reflecting telescopes, and is not liable to be acted upon by the atmosphere. 

For the discovery or manufacture of a new smokeless fuel, which shall not 
occupy more space, or be of greater weight than the fuel now iA use ; and 
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ethall be equal in the amount of heating power, without liability to injure 
metalfl in contact with it 

For an account of the processes employed in obtaining different products, as 
parrafine fi-om shale, and the uses to which they may be applied. 

For an account of the economic manu&cture of color by electricity. 

For the preparation of any color, applicable to the japanned sur&ces of 
papier mach^, that shall be free from the brightness (or glare) of the yamiahed 
colors now used, but yet possess the same degree of hardness and durability. 

For the preparation of light colors to be used in enameling or ji^ianning 
Gdate or iron, that will stand the action of heat from the fire without blister- 
ing or discoloration, and be sufficiently hard to resist scratches. 

For an account of the processes involved in the preparation of animal 
charcoal, and its recent applications to manu&cturing and other purposes. 

For the best essay on the theory and practice of fermentation, particularly 
as applied to the art of brewing, so as to modify, or altogether dispense witli 
the intermediate process of malting. 

For a substitute for, or preparation oi? yeast for raising bread, that may be 
preserved for use, better than any hitherto generally known. 

For improvements in the processes for preserving animal food, and for pro- 
venting salted and other provisions from becoming rancid, with an account of 
methods at present employed. 

For the discovery, and production to the Society, of any new substance 
which can be successfully used as a substitute for gutta percha 

For the production of a perfectly colorless copal varnish, not liable to injure 
the colors over which it is applied. 

For the production of a colorless gold size, not liable to affect the delicate 
tints with which it is mixed when used to facilitate their drying. 

For a pure colorless oil, suitable for artists ; or for a decolorizing agent for 
linseed oil, which will leave its other properties unimpaired. 

For the production of cheap purple and yellow lakes, of good quality, suit- 
able for carriage-builders, etc, and not liable to fede or change color. 

For the importation o^ at least, two tons of any new vegetable fiber, appli- 
cable to all the purposes for which flax or hemp is now used, and equally 
strong and durable. 

For the discovery of an economic and effective substitute for the teazelfl 
used in raising the &ce, or nap, of doth. 

For a method of preparing an engine size for the use of paper-makerSi 
superior to any now in use. 

For the best account of the mode in which size from sea-weed is prepared 
and used by the Chinese. 

For the best series of useful products from sea^weeds, the methods of 
obtaining them, and the purposes to which they are or may be applied. 

For an effectual method of utilizing the sewerage of towns. 

For an account of the mechanical means at present in use to fercilitate the 
operation of packing goods, whether by hydraulic presses or otherwise. 

For the best form of street goods wagon; the improvements required aPQ a 
lower center of gravity, and a ready means of discharging heavy packages. 
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For an elastic material for tubing suited to the conveyance of gas, and not 
liable to be affected by alterations in temperature, or to be acted upon by the 
gas itself 

For improvements in the oxy-hydrogen microscope, and the means by 
which a bright object may be presented on a dark ground. 

For a rapid means of reproducing artistic designs or sketches, without the 
intervention of hand labor, for surface printing by machinery. 

For a means of producing impressions from copper-plates by machinery, 
without the intervention of hand labor. 

For the invention of a simple electrometer, to be sold at a moderate price, 
for determining the amount and kind of atmospheric electricity j and which 
will show uniform results under uniform circumstances. 

For the invention of a marine mercurial barometer, which will obviate 
the oscillation of the mercury, and ftilfill all the conditions necessary to make 
it a good and reliable instrument ; and be sold at a moderate price. 

For the invention of an anemometer for determining the direction of the 
wind, and its pressure in pounds on the square foot, to be sold at a moderate 
price. 

For the invention of an anemometer for measuring the force and direction 
ofthevnnd on board ship correctly, distinguishing the amount due to the 
wind and that due to the ship's velocity, varying with the angle. 

For an instrument that will detect the local attraction of a ship at sea^ with 
reference to the compass, by direct observation of the heavenly bodies, mih- 
out the process of turning the ship. 

For the production of a lustrous wool, to be used in lieu of silk, in the 
manufacture of fringes, carriage laces, etc 

For the successftd application of some new means (as electricity, or photo- 
graphy, for instance) for producing ornamental designs in woven fabrics, 
which shall be cheaper, and easier of application, than those at present 
employed. 

For an efficient means of removing the fiitty matters from skins, so as to 
render them capable of receiving mordants by the ordinary printing process. 

For the best mode of dressing kid for the upper leather of boots; the im- 
provements required are, strength of the grain and a good firm black dye. 

For the best specimens of cisterns, suitable for household or other purpoeefl^ 
made of glass in one piece. 

For a chair or couch affording the greatest jwssible amount of support to 
persons of weak physical powers while writing. 

For a means of rendering the plaster used for casts, less absorbent, and 
more adhesive, so as to fecilitate its use fbr repairing purposes. 

For the best means of turning to useftil account, slag of ftimaces, in a 
coarse, refined, or combined state. 

For the best design for a flower trough or vase, ornamented in bas-relie? 
and capable of being cast from a mold in one piece, and of being produced in 
terracotta. 

2 
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SUBM'ARTNB TUTSTSTEL BETWBEN' ENGLAND AND FRANCE. 

M. FaTTOi a distmgoiahed I^nch engineer, has recently brought befiire the 
public an extraordmary plan tar oonstroctmg a sabmarine tunnel under the 
channel from France to England ; and what ia no leaa extraordinary, the en- 
terprise finds supporters, and may be considered as seriously entered upon. 
The length of the proposed tunnel will be about 18^ miles in length, to which 
must be added about li mile that will run under the shore on each side in 
order to give the necessary gradual ascent from the tunnel to the snr&oe of 
the earth. The distance between the top of the arch of the tunnel will be 
less than 27| yards, so that all danger of the ocean breaking through will 
be ayoided by this enormous thickness of what may be called the wall of 
the tunnel This tunnel will be lined with a double arch, the first of granite 
and of impermeable cement, the second of thin iron plates pierced like a 
colander with small holes, so that the slightest leakage will be instantly 
discovered. Through this tunnel it is intended that an atmospheric railroad 
tfiall be established, thereby avoiding the smoke consequent on the use of the 
ordinary locomotive, by which the transit from end to end will be performed 
in 27 minutes. The natural objection which arises to the practicability of 
this stupendous work is the difficulty of getting rid of the earth and stone 
quarried out of the bowels of the subterranean chamber. In the ordinary 
oourse of engineering, every barrow-load of earth would have to be brought 
to one of the mouths of the tunnel, which operation would consume so much 
time and labor as to add enormously to the expenses. This difficulty M. 
Favre proposes to surmount by sinking along the course of the tunnel what 
he calls " Maritime Wells," which will divide this subterranean gallery into 
sections of about 11,000 yards each in length. By these wells all the encum- 
bering earth will be thrown into the sea, forming islands about the wells 
themselves, and so strengthening them. These wells will serve the purpose 
of ventilating the tunnel The cost of the whole is estimated in round num- 
bers at 100,000,000f., or $20,000,000, and the cost of each yard will be 
2,695fl, or $539. The soundings that have been made in the English Channel, 
show that the soil is veiy &vorable to such an undertaking. At a certain 
depth fireestone has been found, so that the vault of the tuimel will be formed 
of a stone impermeable to water, and capable of sustaining, in a thickness of 
27 yards, an enormous wwght 

The estimates of the produce of this submarine railway, are based on the 
supposition that 200,000 passengers now travel backward and forward be- 
tween France and England at the present day. Of course this number 
would be increased by the facilities offered by the submarine railway. France 
now consumes 80,000,000 of metrical quintals of pit coal, 8,000,000 of which 
is fbmished by England, the remainder by Belgium and Prussia^ As the su- 
perior fiu^ility for transport would enable England to supply much of this coal 
now brought from those countries, the Company calculate that their transport 
of coal will amount at least to 10,000,000 of tons, which will yield a profit 
for transport of 10,000,000 of francs yearly for this branch of oommeroe 
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alone. Beades, the 3,000 ships that now axmnally enter the hArbon of Oeltts, 
Boiilogne, and Dunkirk, with a tonnage of 40,000 tons, wiU, of eourae, yield 
a great portion of their traffic to this railway, which will be safe, expeditions^ 
and oomparatiyely inexpensiye. 

Engineers are at present engaged makuig surveys and soundings far the 
puipose of estimating, as aocurately as possible, the utmost cost, and con- 
tractors^ offering guarantees of responsibifity, are ready to take work. 
The following is the ocmolusion of a recent report on the subject : 
"In conduiaon, we are impressed with the oonyiction l^t we have proved, 
not only that this project is possiUe, but that it will be comparatiTely easy to 
construct a railway under the Channel We haye now deyeloped our system 
of maritime * wells,' which would diyide the subterranean tunnel into differ- 
ent section& Our plan of a double yault would giye as ample securities as 
any of the ordinary railways possess. The tunnri would set aside the axm 
of the sea which separates France from England. It would bind, upon tiie 
most solid foundation, the Continent with Great Britain, which is at present 
isolated from the rest of Europe. Our project has been reoeiyed eyery where 
with the most liyely sympathies, and an Anglo-French Company will be im- 
mediately organized upon the most powerfol basis to execute the nulway of 
Calais." 

NEW METHOD OF JSXPAXSISCG A SHIP WITHOUT DOCKING. 

The immense British screw steamer, Himalaya, haying become seriously 
damaged in the Black Sea, it became requisite that repairs should be made at 
Malta. There being no dry-dock at the place of sufficient capacity to receiye 
her, tins difficult was surmounted in the f(^owing manner: The Himalaya 
is an iron yessel, constructed on the life4x)at principle, with wator-t^t com- 
partm^ita.. She was taken into llie dock about noon, and water introduced 
mto her fore compartment with syi^tMis, for about two hours. At that time 
a powerfrd purchase was fixed aft to four derricks, and hoye taut, when die 
started up 18 inches. Three houis later tilie purdiase was hove again, when 
she moyed up 12 inches, and so continued until half past eleyen p. ic, when 
it was found that tiie shaft-hole of the propeller was 15 inches out of water. 
At this time her immersion was t foet 10 inches aft) and 27 feet forward, with 
about two feet of water nnder her forefoot ; and this was accomplished so 
easy that persons witnessing the operation almost doubted their own eyes. 
She stramed nothmg whateyer, and when her defecte had been made good, 
she was let down, the water in her fore-compartment pumped out, and in 12 
hours she reguned her natural position. It w^ be seen that she was water- 
borne tiie whole time^ and tiiat l^ destrc^ing tiie buoyancy forward the aft- 
sistauce she required aft to raise her was comparatiy^ smaU. Ttaa operar 
tion, probably^ would answer only for an iron yessel, tnaimmch as any wooden 
vessel, as ordinarily oonatanietod, weald be found deficient in k^ngitudinal 
strength. 

The Kaotieal Kagaaani^ in this oonoieofeiai, alae reoalls to leDfeembRmoeaii 
iogewooB plan adoftod mtm yen itiao%«b tha H«fy Taniat Norfolk, for 
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repairing a Teasel without docking^. The United States' ship of the line, Det 
aware, immediately after launching, lost a portion of her copper. There being 
no government dry-dock at that time, the ship was allowed to remain in that 
condition until orders came to fit her for sea^ when, in order to make her outfit 
as complete below as above water, Mr. Broadie, the foreman of the yard, pro- 
posed and obtained leave to make a box, witii open top and side, to cover the 
part to be repaired, one side to fit the side of the ship. The locality of the spot 
firom which the copper was removed being known, there was little difficulty in 
preparing timbers of the shape of tiie side of the yeeaei, upon which a boz^ 
or diving-bell, was projected, of sufficient size and strength to sustain the 
pressure of the water firom wiliiout when the water ftom within was removed. 
When finished, the edges, coming against the side of the ship, and fonning 
the margin of the open side, were padded with canvas, so as to be brought 
close to prevent the passage of the water, and the whole &bric being provided 
with ring-bolts, for securing the box to its place, by means of ropes passed 
under the keel and up the opposite side, in like manner it was secured firmly 
Ibre and aft; and when thus made &8t, the water was {nnnped out, and woik- 
men went down to the place, when the copped and worm-eaten plank were 
removed, a new plank inserted, fiistened, caulked, and re-coppered. All this 
while the ship was afloat, and the defective part fix)m 16 to 18 feet below the 
sur&oe of the water. The ship went to sea and performed the usual cruise 
of three years, more or less, and Mr. Broadie was awarded $500 by Oangress^ 
for his mechanical skilL 

r&CPROYKMENTS IN SHIPS AND STEAMERS. 

Ounard SiecmuiMp Peraia. — ^During the past seascHi, a new iron steamer, 
the Persia, has been launched by the Gunard Steamship Company, at Gla^^ow, 
Scotland. This vessel, at present, is the largest steamer afloat^ fer exceeding 
in length, strength, t(xmage, and steam power, the Qreat Britain or the 
Himalaya^ and exceeding also by no less than 1200 tons the internal capacity 
of the largest of the present splendid Gunard liners. Her chief prcportions 
may be summed up as foUows :— - 

length from flcfore-head to tKflhdl 890feet 

Length In the water 880 ** 

Breadth of the huU 45 « 

Breadth over all 71 *• 

Depth 88 " 

Stupendous as the Persa is, the lines of beauty have been so well worked 
out in the preparation of her model that her appearance is singularly grace- 
ful and lightsome. Yet this mighty &bric, so beautiful as a whole, is made 
up of innumerable pieces of ponderous metal, welded, jointed, and riveted 
into each other with exceeding deftness. The keel consists of several bars of 
iron about 36 feet in length each, joined together by long scarfe, and as a 
whole 13 inches deep by 4^ indies thick, l^e firaming is constructed in a 
manner at onoe peculiar, and aeooring the greateit posaible anoount of streogtlc 
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The iron etem-post ia 13 indies in breadth, hy 6 inches in thickness, carrying 
the mdder, the stock of which is 8 inches in diameter. The framing of the 
ship ia very heavy. The space between each frame is only 10 inches, and 
the powerful frames or ribs are themselves 10 inches deep, with double angle 
irons at the outer and inner edges. The bow is constructed in a manner at 
once peculiar and affording the greatest possible strength to this important 
part of the ship. The framing is placed normally to the stem, the effect of 
which is that, in the case of collision with other ships or with rocks, or ice- 
bergs, the strain would fiiil upon the very strongest material within the 
structure. The plates or outer planking of the ship, so to speak, are laid 
alternately, so that one adds strength to the other, and they form a whole of 
wonderfhl compactness and solidity. The keel plates are -{-^ of an inch in 
thickness; at the bottom of the ship the plates are -f| of an inch in thickness ; 
from this section to the load water line they are f of an inch, and above 
this they are 1^} of an inch in thickness. The plates round the gunwale 
isre i of an inch in thickness^ 

The Persia has seven water-tight compartments. The goods are to be 
stowed in two of these divisions. These goods' stores, or rather tanks, are 
placed in the center line of the ship, with the coal cdlars or bunkers on each 
side of them. At the same time, the vessel is so constructed as to have in 
reality a double bottom under these goods' chambers — so that if the outer 
were beat in or injured, the inner would, in aU likelihood, protect the cargo 
dry and intact The <diamber8 are p^octly water-tight ; and in the event of 
accident to the hull, these tanks would of themselves float the ship. 

Sieamer Ocean BircL — ^About three years ago the project of establishing a 
line of European steamers from New Ycnk, to make the passage across the 
Atlantic to the nearest port on the coast of Ireland, within one week, was 
broached by Mr. William Ncxris, an eminent engmeer of Philadelphia^ who, 
together with several distinguished gentlemen of New York, commenced the 
enterprise. Mr. John W. Griffiths (now editor of The NaMtkcU Magaane), 
marine architect of New York, was Instructed to build a steamship capable 
of gomg 20 nautical miles an hour, that would accommodate fix)m 60 to 80 
passengers, and coal enough for 3,000 miles of steaming, at a cost of not more 
than $120,000. Mr. Griffiths submitted his plans for a steamer capable oi 
attaining this speed, with a mean draught of water of 7 feet, so xDodeled that 
she would lift her bows over the wave instead of cleaving it, and be sustained 
by the middle of her length rather than by the ends, thus removing the main 
cause of pitching or divergence from the horizontal position, and enabling the 
huU to glide over instead of cutting through the water. The plans were 
api»x>ved, the work progressed satis&ctorily toward completion, and the 
vessel was nearly ready for launching, when the fiulure of Mr. Norris brought 
her under the hammer of the United States MarshaL The present owner 
not choosing to complete her according to this original plan, Mr. Griffiths 
declined proceeding with her construction, and she was consequently finished 
by other parties, with modifications. These consisted in a reduction of five 
per cent of the propelling power, the addition ci another deck weighing 194 
tons, wMJring four decks altogether, and a curtailment of three feet in the 
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diameter of fhe padaie-wfaeeb. These elteratioiui nnk the hull 18 inches 
deeper 4hea was originally calculated for, bemdea preeenting a much larger 
amount of suiiace for atmoBpheric reaiatance. Her dimenHJfWM^ as completed, 
ace 222 foet on the load line, 226 foet on deck, 86 feet 10 inches beam, and 
82foethold, or t foet deeper than her hull was designed for. The machineiy 
is proportioned as foUows ; 

I>!Mniteror<7Uiidar WiadhM. 

Stroke or plflton 12 feet 

DiuMter ofwbeelB 88 ** 

Iiength of bucket Tit Via. 

Bioadthof bttokot ISlaohei, 

Number of backeto 88 *" 

Dlpofbueket 4ft. 810. 

Bhe is fomiflhed with foior idnglo-xetam fine boilerB, two forward and two 
aft. Both of the forward boilers are 20 feet long, and the after two 22 fedk 
in length. Width of boilers 9 feet 6 indies, and 10 feet 2 inches in height. 
The entire fire sur&oe is 4^600.44 saperfidal feet On the trial trip this 
steams (named the Ocean Bird) averaged 1*7 rerdntions a minute with 23 
lb& of steam, running 17 miles an hour against a three-laict tide and a strong 
head wind, or equal to 20 miles an hoar in smooth water. The bow of this 
Teesel possesses great liflang power, causing the waves to pass under the hull 
instead of being brc^en by the abrupt termination of the globular line. Her 
hull is molded to a hollow water-Mne at both end^ and thus the external 
pressure is perfectly equaliased. 

Koffeities in Skvp-byMing,'-T!)a!& Cork (Ireland) Bq^orter thus describes • 
ship of somewhat novel ooostroction : 

A laige ship, with an auxiliary screw propeller, now lies hi our harbor, 
buflt on a new and curious principle, on which, we believe^ she is the tefe 
oonstraeted. She is wholly of wrought iron, being ihuned and put together 
in the same manner as the Britannia Tubular Bridge, without knees or tim- 
ber woric of any kind in her huH A plank dedc is laid over the ircm on^ 
and on Ihis are a oonple of huge deck houses. Instead of stowing ballast in 
the usual way, she is provided with water>tight compartments in her hull, 
into whidi water can be pumped, for ballast, to any ext^t required. Her 
heavy tackle is worked by steam machinery, superseding the necessity kft a 
large amount of manual labor. Owing to the absence of timbers, beams, etc, 
she has stowage fat 900 tons of caigo, though measuring little over 400 tons 
—no inconsiderable advantage in itself Externally her appearance is very 
smgular, from the convexity of her sides ; in nautical phrase, she "tumbles 
home" aloft in a most unusual manner. 

For the purpose of fecilitating operations in the Black Sea, the British 
government have rec^itly fitted up two large screw steamers, one as a flour- 
mill and biscuit-bakeiy, the other fw engineering purposes. This last vessel 
contains a large workshop between decks, fitted with the best tods obtain- 
able, consisting of drilling, punching, shearing, shaping, and setting appara- 
tus^ and two circular-saw benches^ besides smiths' foiges with fen blasts^ and 
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a cupola for iron and brass casting. The ship's engine and a ten-hoise port- 
able engine supply the necessary power for driving the tools. 

Improved Hudder, — ^In an improTement recently patented by J. S. Bobbins 
oi San FrancisoOf two rudders are employed to steer the vessel One of 
tiiem is attached to the stem-post in the usual manner; the other placed 
directly behind the first, and secured in an iron fiame whidi projects back Ibr 
that purpose. The two are connected together with arms in such a manner 
that the force of the water, when it comes in contact with the after rudder, 
will assist the helmsman in moving the post rudder, so that they counter- 
balance each other. This it is said reduces the labor of steering to ahnost 
nothing, gives complete steadiness to the wheel, and enables a single man, or 
even a boy, to guide the largest vessel in the fiercest stonn, with perfect 



India BMer Liming for Vessels, — A plan has been patented by Mr. Y. P. 
Gorbett, of New York, Ibr lining vessels with a continuous coating of India 
rubber, as a safeguard agamst leakage. It is intended to apply the lining 
within the fi-ame of the ship, and beneath the ceiling. A large proportion of 
tiie accidents that occur to the hulls of vessels are finom striking the bottom 
in such a manner as not to actually displace, or rather destroy, any portion, 
but only to strain and split the wood. The whole reliance being on the 
integrity of ihe exterior shell, it follows that the starting of a few planks 
creates a fiirious leak, and unless the pumps are capable of controlling the 
evil, the ship is lost With a gum lining, however, the leak would merely 
fill the spaces between the frames, and the interior of the hold would remain 
as dry as before. The edges of the sheets, which are proposed to be from } 
to f of an inch in thickness, are to be cemented by heat ; and the gum, it is 
believed will be as durable as the wood itself. 

A patent for improvement in propellers was granted Chaa. de Bergue of 
London, June 9th. In this improvement the propeller somewhat resembles 
a rocking arm or blade, working in a chamber open at each extremity, one on 
each side of the vessel, as a substitute for, and in the place o^ the common 
paddle-wheeL It is connected by a rod to a crank on the extremity of the 
main shaft of the engine, and it thus receives a vibrating treading motion, the. 
action bemg somewhat like that of a fish's tail: it is all under water except 
the crank, and part of the connecting rod. 

Improved Screw-PropeUing Engines. — ^Mr. Salter, of London, has introduced 
a new arrangement of steam-engine, particularly adapted for screw-propeller 
navigation. It may be considered a semi-rotary, reciprocatmg engine, having 
two curved cylinders, the pistons of which, at every stroke, travel over a seg- 
ment of a circle; and the piston-rods being connected by toggle-joints to the 
crank on tiie screw-propeller shaft, each revolution is effected with a minimum 
amount of friction. The valves are so arranged that the induction port opens 
very small, allowing Uie injection only of a puff of steam, while at the end 
of the stroke the exhaust-valve opens to the fullest extent, giving instantan- 
eous freedom to the return-stroke of the piston. 

Side Screw Steamers. — ^The steamer Baltic, of Lake Erie, once a paddle- 
wheel boat, was divested of her paddles and engines last year, and has been 
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propelled duriog the present season with side screws— one at each side^ and 
two short- nroke, high-pressure engines, connected by direct application to the 
cranks. It has been running — ^in connection with the New York Central 
Railroad and Lake Erie Railroad, between Buffalo and Sandusky cities, and 
with astonishing success. She now carries 300 tons more freight^ and uses 
only one-half the fuel that she required with her paddle-wheels and old exi- 
les. Her cylinders are of 3 feet stroke and 26 inches bore, and her steam- 
pressure is 45 lbs. on the square inch. — Scientific American, 

Leper's Improvement in PropeUera. — ^It is frequently desirable in practice, to 
drive the screw-propeUer at such velocity as would endanger the safety of the 
engines, and gearing or pitch chains are introduced in order to surmount thia 
difficulty. The propeller Sarah, lately constructed by Captsun Loper, of Phil^ 
adelphia, has some arrangements for oyerooming this difficulty, of a novel 
character : The shafts of the engine and of the propeller are placed exactly in 
line, a &ct, by the way, which adds greatly to its convenience, and forms one 
of the most desirable peculiarities of this machine. To the inner extremity 
of the propeller-shait is keyed a crank. The engine-shaft proper is very short, 
and placed some feet further forward, its after end being provided with a short 
universal joint. From this universal joint to the extremes of the crank ex- 
tends a stout shaft, which we will term the gyrating shafts on account of its 
peculiar motion, revolving while one end is also compelled to describe a cir- 
cle. A gear-wheel is keyed on this gyrating shaft, near its after end, and a 
stout ring of cast-iron, with suitable gear on its interior surface, is fixed in 
the vessel in such position that the gear-wheel shall always medi into and 
travel around within it. The proportion of the parts may be modified so that 
the propeller shaft shall be compelled to revolve as much faster than the en- 
gine-shaft as may be desired. The multiple in this steamer is 2^ to 1, so that 
while the engine makes 100 revolutions tihe screw-propeller makes 226, and 
the apparatus is reported by the engineer as producing very little friction, 
noise, or vibration. 

Palmer's Improvements in FropeUers. — ^An improved screw-propeller, hi- 
vented by Mr. Edward Palmer, of Southampton, England, consists of a light 
skeleton fi-ame, forming two wheels, held together by cross-arms at the re- 
quired distance, secured by bolts and nuts into suitable grooves, in which 
the curved blades — ^four in number — ^are fixed. These blades are made of 
plate-iron, formed to take as much purchase in the water as will have the 
maximum effect without choaking. One side of each blade is placed at an 
angle of GS*', and the other takes the water at an angle of 45°. They are 
capable of being removed or attached at pleasure, and to suit the power of 
the engine and sailing of the vessel. When not required as a propeller, this 
screw may be allowed to revolve by the natural force acquired by drawing 
through the water, with scarcely any impediment to the vessel's motion, fi-om 
its lightness and the peculiar angle of the blades, as, when detached from the 
fest gearing, it revolves on the shaft with the slightest power. The patentee 
considers that the subject has as yet been but imperfectly understood, and 
that he has at last discovered the most perfect and effective figure and pitch 
of the screw-propeller ; and he claims for it a ready inclination to rerolve 
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fn the dig^itost coirent of water or air, greater aimplicitf and power, its 
adaptatioii to attain any yelocitj required, high or low, and that it wiU 
paropel a vesael from 50 to 100 per cent fbrther, in the aame period, with 
lees fuel consumed, than screws oi the ordinary oooatniction. They also 
-work more kindly than the ordinary propellers, are not likely to reoeiTe 
injury at sea) and can not get fi>ul of sunken ropes or chains from the ships in 
nreiB. 

In a discussion at the last meeting of the British Association on the effects 
of screw-propell^nB, when moved at different velocities and depths, Mr, G. 
Bennie stated, tliat frc»n experiments which had been made under his observ- 
ation, it was desirable that the screws of vessels should be of small dimen- 
sons, light, and of rt^id motion, and that their effect would be increased by 
their being as deeply immersed as possible. He also recommended the diso 



JSnpnwemenis in Masts. — An iron screw-steamer, of 600 tons, recently built 
ttt Glasgow, Sootlaad, for the African Steamship Company, has her mainmast, 
from step to several feet above upper deck, of a strong iron tube, into which 
18 fitted the usual wooden mast. By this means, should the mast break, or 
be cut away, a new one can easily be fitted in without disturbing the cargo. 
This vessel has also her keel built on a plan patented some time ago, having, 
instead of a solid forged bar, several plates securely riveted together, thereby 
giving a great increase of strength at less cost 

StqiporUng Ships' Tcpmasts. — Ordmariiy, the lower end of a ship's topmast 
IS supported on what is known, in nautical parlance, as a "fid." This oonsists 
of a square bar of iron, which passes through the heel <^ the topmast, at 
right angles to the latter. The "fid" rests on the "trestle-trees," which are 
two stout horizontally projecting pieces, secured near the top of the lower 
mast. In aU vessels there is more or less tendency in the "trestle-trees" to. 
sag down out of a horizontal position, for upon them &Ils the entire weight 
of the topmasts, with all their spars, sails, and rigging. It is no easy matter 
to restore the topmasts to their proper pomtion when once the " trestie-trees" 
have given way. Thomae Batty, of Brooklyn, N. T., by a method recently 
patented, supports the topmast by providing two iron straps, which extend 
on an angle, from the cap of a lower mast to the ends of a bolt that passes 
through the heel of the topmast and answers as a "fid." The heel is also- 
furnished with a strong iron thimble. Both straps are made in two pieces, 
united at their centers by nut and screw ; whenever it becomes necessary to 
raise the hed of the topmast, it may be done in a moment by screwing up 
the straps. — Sdeni^ American. 

STOBM-ANCHOB. 

Mr. R D. Gruinon, of Brooklyn, N. Y., has patented a veiy simple and ob- 
vious improvement on, or rather attachment to, the oonunon ship's anchor, 
designed to give it a better holding power in a muddy or quicksand bottom. 
The chief characteristic of an anchor, like that of the miser's soul, is its ten- 
acioua hold on "things of earth," and, singularly enough, its steadfrist chamo' 

9* 
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ter in this respect has made it, since the days of St Paul, an emblem of the 
Christian's hope. It is fix)m its form, weight, and area alone that it defiyes 
this character — the "mud-hook" being one of those devices which can not weU 
be attended to and guided by hand when at work in its briny bed. The or- 
dinary form has been found, by both theory and experiment, best adapted to 
penetrate and hold in every variety <rf bottom. The flukes are anned with 
broad, thin palms, but these can not with safety be extended beyond a certain 
degree, from the increased liability to damage in case of being jammed and 
twisted among rocks. In short, the present anchor is a oompnsnise be- 
tween the forms best adapted to a rocky or tough clayey bottom and that 
best formed to hold in a loose and treacherous earth. Mr. De Guinon's inven- 
tion makes the anchor adjustable by adapting it to receive two very broad 
shovel-like plates of thin wrought-iron, with convenient &stenings so tiiat 
they may be attached or disconnected at pleasure, forming, when in place, an 
immense scraper, somewhat resembling an expanded imibreUa. The attach- 
ments are held in place by the aid of a collar on the shank, a strap passing 
round the point of the fluke, and by several bolts which pass through pro- 
jecting ears on their joining edges. The place of these bolts might probably 
bo better supplied by a chp-ring as making a fer stronger connection, but this 
is all a matter of unimportant detaiL For an anchor weighing 1,000 pounds 
the attachments are to be | inch thick at the center, \ inch thick at the ex- 
terior edges, and weigh, with their &stening8, 400 pounds. Several bracea, 
extending from suitable points in their surfaces to a point near the head of 
the shank, contribute very much to strengthen the structure, and an addi- 
tional rope or chain is attached to an eye at the crown in order to invert and 
dislodge it, or discharge any material which it may bring up from the bottom. 
— ^ T. Tribune. 



EXPERIMENTS WITH THE BLADES OP PADDLE-WHEELS. 

A valuable paper on the above subject has recently been published in the 
J<mrml of {he FranMrn InstiMe, by B. F. Isherwood, Chief Engineer, U. S. N. 
The proper number of paddles for a wheel has been a matter of some dispute, 
and the question has been discussed by Mr. Ewbank, in an essay on propel- 
lers. Those who assume the position that too many paddles are generally 
employed, base their opinions on the assumption that " every blade, accordinfj 
to its thickness, forms part of a solid rim, and detracts from the propelling 
eflBciency of the wheel," hence they insist that the number of paddles gener- 
ally used on paddle-wheels should be reduced. The paper referred to throws 
light on this very point, and seems to settle the question. The experiments 
to test the question were made on the U. S. steam frigate Mississippi, during 
her cruise in the Mediterranean, in the years 1849, 1850, and 1861, under the 
direction of the Chief Engineer, Jesse E. Gray. The frigate had occasion to 
make a considerable number of short trips between Spezzia and Leghorn, a 
distance of 37^ geographical: miles. These passages were made in fine 
weather — light breezes and a smooth sea — and the dip of the paddles was 
about equal in all cases. Eight passages were made with the usual number 
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of paddles — 21 — on each wheel, and the number of revolutions taken with a 
ooonter. Eveiy oth^ paddle on each wheel was then removed, reducing the 
number to 11 (leaving two for the odd number), in their former position, and 
one voyage was made with the wheels iu this state, and the number of revo- 
lutions was also counted. - This last performance was not repeated, for the 
concussion of the paddles on their entrance into the water was so great as to 
cause an excessive vibration and shaking in every part of the vessel, the 
paddles struck the water, as if acting upon a solid instead of a fluid substance. 
" This was the more remarkable, as with 21 paddles in each wheel not the 
slightest vibration of the hull had ever been experienced from the action of 
the machinery, the Mississippi being noted for solidity and steadiness." When 
21 paddles were again restored to the wheels the vibrations and shakings of 
the hull of the frigate ceased, and all was smooth, steady, and pleasant as 
before. With the 11 paddles the frigate's wheels made 3536 revolutions in 
the 3*71- miles, while with the 21 paddles she only made 3011, that being the 
mean of eight passage& The amount of slip with the 11 paddles was 25*74 
per cent ; with the 21 paddles 12*79 per cent The slip^ therefore, of the 
lesser number of paddles was twioe as much as the greater number. The 
paddles at the periphery of the wheel — when 21 were used — ^were 4*338 feet 
apart; with the eleven 8*676 feet apart. This relationship of the paddles^ 
and llie different results produced, by them are sdentiflc data of v€9y great 
importance. 

WOOD-MNKD BBABIN6S FOB SHAFTS. 

Messrs. John Penn & Sons, of England, have recently, with much success, 
applied a novel kind of lining to the stem-bearings of the shafts of screw- 
propellers. The journal is covered with a thin belt of brass, which forms the 
rubbing sur&ce of the shaft. The fixed rubbing surfiujes of the bearing are 
composed of strips or segments of Ugrmm vitoRj or other hard wood. These 
segments of wood are fitted into dove-tail grooves in the casing, and small 
fifpaces are left between each strip to allow the water to enter and keep the 
rubbing sur&oes cooL The segments may be made to key up when worn, by 
being fitted into wedge-shaped grooves. This kind of bearing seems pecu- 
liarly adapted for the situation in which the exigences of the screw-propeller 
have caused it to be applied. 

ON THB STBENGTH OF BOII.BSS. 

Mr. Fairbaim, ui a recent lecture before the Manchester (England) Me- 
chanics' Institute, made the following statements respecting the strength of 
steam-boilers. According to Mr. F., the cylindrical or spherical boiler was 
the most eligible and strongest form in which iron plates ooxj^d resist internal 
pressure. The deduction for loss of strong^ on account of riveted joints and 
the position of the plates, was about 30 per cent for the double riveted joints, 
and 44 per cent for the single ones; the strwgths (calling the plates 100) 
being in the ratio of 100, 70, and 66. We had found that 34,000 lbs. to the 
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square inch was the tOtimafce frtrengOi of boikfB having tiMir Jomis onswd 
and 0onndly riyeted. Flat snrfiioefl, freqnently esMntia], were not so oljeo- 
tlonable with respect to strength aa they appeared to be at finst (rights but 
when propeiij stayed, were the strongest part <^the oohstniclion. This was 
preyed by the result of experimentB made on the occasbn of a reoent boratfaig 
of^ boiler. Two tUn boxes, 22 indies square and 8 indies deep, were con- 
straoted. One corresponded in every respect to the sides of the fire-box of 
tiie exploded boiler, the stays being in squares, 6 indies asunder, and the 
side containing 16 squares of 26 indies area ; the ottier contained 26 squares 
of 16 indies area^ the sta3rs being 4 inches asunder. One side of both boxes 
was a copper plate \ indi tfaidc, and the otbw side of both an iron plate ftfa 
inch thick. To these the same yalye, lever, and weight vrere attached, and 
Hie pumps of a hydraulic press applied. That, di^ded into squares of 25 
indies area^ swelled '03-mch with the eighth experiment, at a pressure of 455 
Ib& to the square inch. At the 19th experiment, with a pressure of 785 IbsL 
to the square inch, the sides swelled «08-indi ; and, at a pressure oi 816 IbsL, 
the box burst by the drawing of the head of one of the stays threugfa the 
copper, which, ftom its ductility, offered less resistaace to pressure in that 
part where the stay was inserted. The tenth experiment with Die other box 
of 16 inch areas resulted in a swelling of '04-inch, the pressure being 515 IbSL 
to the square inch. At 965 lbs., the swelling was *084nch ; and from that 
period up to 1,265 lbs., the bulging was inappreciable. With the forty-aeventh 
experiment, at a pressure of 1,625 lbs., one of the stays was drawn through 
the iron plate, after sustaining the pressure of upward of 1^ minutes, the 
swelling at 1,695 lbs. having been *34-uich. The first series of experiments 
proved the superior strength of the flat sui&ces of a locomotive fire-box, aa 
compared with the top or even the cylindrical part of the boiler. The latter 
evinced an enormous resisting power, much greater than could be attained in 
any other part of the boiler, however good the construction ; and they showed 
that the weakest part of the box was not in the copper, but Ihe iron plates, 
which gave way by slipping or tearing asunder the threads or screws in part 
of the iron plate. According to the mathematical theory, the strength of the 
second plate would have been 1,273 lbs. ; but it sustained 1,625 lbs., showing 
an excess of one fourth above that indicated by the law, and that strengCh 
decreased in a higher ratio than the increase of space between tiie stays. 
The experimentB show a dose analogy as respects the strength of the stays 
when screwed into the plates, whether of copper or iron ; and riveting added 
nearly 14 per cent to the strength which the simple screw afforded. These 
es^riments were conducted at a temperature not exceeding 60^ Fahrenheit 
Mr. F.'s experiments on the effects of temperature on cast-iron did not indicate 
mudi loss of strength up to 600° Fahrenheit ; and he concluded that the re* 
dsting stays and plates of locomotive boilers were not seriously alfected by 
the increased temperature to which they were subjected in the regular counn 
of working.— Ikmctow Prac, Mecfumc^ Jow^ Aprils 1856. 
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STEAM APPUXD TO KUSIC. 

A Yankee geniiis haa recently saoceeded in Harnessing steam to a mtudcal 
instroment His name is Joshua 0. Stoddard, of Worcester, Mass., and the 
fi>lIowing description wiU giye some idea of the invention : — ^The instroment 
consists of a horizontal steam-chest or cylinder, some six feet in length, and 
from four to six feet in ^ameter, which is fed with steam from the large boiler 
in the establishment where it is located. TJjpcm the top of this cylinder is a 
seriee of yalve-cbambens, plaoed at equal distances firom each other, into which 
the steam is admitted without obstruction. Each Talve-chamber contains a 
double metallic valve, with no packing, yet it fits so closely i:^n its seat as 
to admit no steam to eecaipe. To each of these valves is connected a veiy 
imall piston-rod or stem, which passes through the chamber, and is <^)erated 
upon by maohmery without Were it not fear this stem, the valve would be 
simply a double balance-valve, and would remain stationary wherever placed, 
tiie pressure of steam being equal on all sides : but a part of one end of the 
valve being earned outside of the chamber, gives it the self-dosing power, 
which is the nicest part of the whole invention, and perhaps the best patent- 
able feature. With a slight pressure against l^ese rods, the vaive is opened ; 
and when the pressure is removed, it closes ss quick as steam can act, which 
is not much behind electricity. Directly over each of these valves is placed a 
common alann whistle, constructed similar to those used upon locomotives, 
except that it admits of being raised or lowered, to flatty or sharpen the 
tona These whistles are made of different sizes, so as to produce the de- 
sired tone corresp(mding with each note, eta This completes the machine^ 
with the exception of a cylinder similar to those used in a common hand-oigan 
or music-box, containing cogs which, when properly arranged, will, when 
turned by hand, or otherwise, operate upon the valves ui such a manner as to 
]^y any tune desired by amply changing the position of the cogs, which are 
intended to be movable. One (^ these instruments can be heard from ten to 
twenty-five miles on the water, and every note wiU be perfect and fulL This 
inventioQ is so completely under the control of the operator, that, were it ar* 
ranged with a key-board similar to a piano^ it would obey the slightest touch, 
and a dbild could play slow or quick tunes, every note of which might be 
heard several miles. It is tbe design of the inventor to place these instru- 
m^its upen locomotives and steam^boats. It would appear rather novel to 
John Bull to hear "Yankee Doodle" from one of our ocean-steamers as she 
was about to enter a British port (say twenty miles), and it would remind a 
Yankee of his jadE43u& to hear " Sweet Home" tmrn the same vessel on its 
return to New Yoik or Boston. 

Bematking upon this inveation, ^e London Aihencewn says — "It seemed 
difficult to add aaother aggravation to the pains and penalties of a voyage ;•— 
yet here it is done, supposmg Mr. Joshua G. Stoddart to prove a real person. 
S'anoy an oigan niade u^ <^ steam whistles, having a twenty-mile screech — 
iir Oa ddscslEtfHn of iiram and ]«9goid fidl^ 
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yeormng ibr nothing so much as a oessatiim of the toaaing, janing^ hiMving 
motion ;— and as the ailenoe <^ 

A sleep, ft>r deep iteelf to rest In ; 

—We have rarely heard of a disooTeiy so richly calcolatod to ezcradate all 
who come within its sphere. 

CHAMPION^S IMPBOYEMENT OT STEAIC BOILEBS ANV FUBXTACBS. 

A patent has been recently issaed to Thomas Champion of Washington, 
B. 0., for an improved mode of feeding and keeping up ocmtinnous rvgid dot- 
eolation in steam-boilers, by means of a "sprinkler/' and for a patent fumaoe 
and direct action exhaust steam-blower, which saves all tbe room, expense^ 
and fiictlon of a mechanical blower, and all the heat of the exhaust steam and 
ftiel after the engine is hi motion. 

The invention consists in the ammgement of a tube, connecting with the 
feed-pump or supply-pipe, passing through the fire-box, around which it is 
coiled, thence onward passmg into the wateiHspaoe and up above the fire-box 
or flues, where it ent^fi or becomes a sprinkler, which extends through the 
length of the boilers, above the fbmace, or tubes, or flues. This sprinkler is 
pierced with a series of small apertures at the propw angles to sprinkle any 
part or the whole of the sur&oe where the fire is acting on the opposite sides 
of the metal when bare of water. This tube, near its point of union with the 
supply-pipe, communicates with another pipe which intersects with the boiler 
at or near the bottom, or with a log or wat^>space. It is also furnished near 
its point of junction with the boiler-pipe with a valve hinged above the junc- 
tion. While the pump is feeding, or the supply passing into the boiler, this 
valve wiU raise with the pressure under it, closing the b(»ler-pipe, and the 
feed-water will pass on through the coils, grate^ tube, and sprinlder, entering 
the boiler intensely heated ; but should the pump foil to supply, the steam 
and hydrostatic pressure in the boiler and the first pipe, will then open the 
valve and admit the water fl*om the boQer into the first pipe, and the intense 
heat to which its coils are subjected in passing through the fiiroace, cause the 
hot water and vapors to pass upward with continuous rapidity through the 
sprinkler, jetting and sprayii^ the plates, whether the pump is feeding or 
not, so long as any water remains in the boilers : thus all the water may be 
evaporated, the steam exhausted, and the engine stopped, yet no explosion 
takes place, nor even the boiler be injured, provided the fire be extinguished as 
soon as the engine shows signs of stopping. With one third the usual quan- 
tity of water in the boilers, and -the continuous showering of the plates, ren- 
ders the evaporation three times more effective^ and the mode of feedusg cold 
water round through the coils in contact or nearly so with the fire-box piates, 
admirably prevents their destruction, and saves much heat and loss in roplao* 
ing burned grate bars. 

For single or double flue cylinder boilers is also placed a drying^pipe in the 
rear end of the fire-space, into whidi the exhaust steam &Gm the engine is 
OQQveyed; the drying^pipe has exit pipes conveying the exhaust steam into 
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the ce&tet :f ead^ flue of the boiler, to foroe the return of &e nnooDSomed 
heat, smokd, and gas, firc»u underneath the boilers through the flues and down 
the passage by the direct action of the exhanst steam, wfaidx ezhaost oont' 
mingles with the products of oombustion, becoming part and parcel, thereof 
aiding in the intensitj of heat^ round and round the continuous cuirent^ "widdh 
receives small supplies of fresh air in jets from a pipe arranged for this par* 
pose between each puff of the ea^haust, which gives life to the fire, with a 
closed chimney, flimaoe, and ash-pit An additional pipe is fitted to one end 
or middle of the drying-pipe, with a valve in it for the escape of a small por- 
tion of the exhaust steam into the atmoei^ere, should it exert too much force 
on the fire when running at the greatest speed. Oondmts are provided, lead- 
ing the products of combustion firom the flues up tke stack while a damper is 
open and the fire is kindling and steam is raising, but when steam is up, the 
damper and ash-pit dosed, and the engine ronning, then tiie exhaust fbr<3es 
all dowu the stack beneath the grate, and up through the fire round and 
round, saving and burning all the heat, smoke, gas, and exhaust steaoL And 
the size of new boilers to which these improvements are to be attached, may 
be reduced, at least one third, as the whole bdler may be enveloped in tiie 
iumace, except a small dome or drum to take dry steam fix)m. The addir 
tional expense for attachmg these improvements to boilers and fiimaoes now 
in use will not exceed^Ja general, five ddlars to the horse power, and in the 
construction of new engines and boilers, the cost wHl actually be less than 
the ordinary boilers and furnaces now in usa 

Ericsaon^s ffbt-Air Engine. — During the past year reports have been from 
time to time drcnlated that the caloric engine, devised by Mr. Ericsson, had 
proved a com^dete &ilure, and that tiie principle on which it was constructed 
had been finally abandoned by Captam Ericsson, who bad substituted steam 
engines in the ship with which his experiments were made. These reports 
awakened profound regret, not only in the minds of those who were aware 
firom personal knowledge of the great abilities, unwearied labor, and large 
sums of money which had been devoted to this experiment, but also on the 
part of the public, which had become deeply interested in its success. Nor 
was it easy to miderstand, in the &ce of results known because seen to have 
been attained, how the jtriincfvple of the caloric Sngine could have proved a 
failure : for in the trip of the Ericsson to 'Washington a propelling power was 
certainly obtained at less expense for fuel, and with a greater saving of room, 
than had ever before been achieved. 

From the following letter, communicated to the New York Timea by Captain 
Ericsscm, it will be seen that he has not abandoned the caloric engine — ^that 
while mechanical difficulties have prevented the satis&ctory application of the 
princi|^, his &ith in the principle itself remains unshaken, and that he is still 
engaged, with unwearied assiduity and with unflinching courage, in the pros- 
ecutkm of experiments fi>r its perfection. He says: "The assertions of my 
opponents that the caloric engine has &iled and been abandoned, and that a 
*new steam engine' has been put into the Ericsson, are all whoUy unfounded. 
BSvery trial made has proved the soundness of the jpnndple of the caloric en- 
gine^ an extraordinary saving of fuel being in every instance well estabhshed. 
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I hftre deemed it prodent^ howetyer, not to pnbBdi oertaM &ct8 oondneive as 
to oltamate suooeeB, becauae it would haye enoouraged manj to help me to 
* improve,' and deprive me, if poaaible^ of the finita of much labor and expense. 
The first engine of the caloric ship was removed, notwithstanding its economy, 
because it proved too oombrons for the amoont of awUktbUe power it exerted — 
in other words, because the differentiBl force of the working and supply 
piston did not prove in practice to realize what oalcolation promised — flosses 
by leaks, friction, eta, being much greator than reasoning could anticipate, 
^e second engine was applied to remedy this deficiency <^ power, by em- 
ploying comprtased air— bat it was found tiiat tiie joints of the pipes of the 
heaters could not be made sufficiently tight to cany more than one third of 
the intended requislto pressare. Acoordingiy, this modified engine proved 
inadequate to give a speed of more than seven miles an hour to the ship 
Apart fix>m the imperfections connected with the lealcs alluded to, the madiine 
worked to the admiration of all who witnessed its operations. But aUhough 
air thus escaped through the jomts, steam, it was found, could eadly be re- 
tained in the heater pipes, and was, therefore, employed in a surcharged state^ 
in place of air. It was under the agency of surcharged or overiieated steam 
that the machinery operated on the day of the sad accident of sinking the 
ship. The sudden immeraon and cooling of the fbmace pipes, etc, unfortu- 
nately destroyed a vital part of the contrivance, and aiter firdtiess attempts to 
repair and patch, no alternative was left but to apjdy ordinary b(Mlas. The 
enginesj however, are now ^thout alteration; the same as when compressed 
air was employed. The statement that 'new steam engines,' planned and 
oonstructed for the purpose, have been put into the ship^ is pure fiction. I 
promised the owners of the E^p, on proposmg to remove the original caloric 
engine, to build the second one in such a manner that if we &iled hi using 
air, steam might be resorted to by repladng the air heaters by steam boflers. 

'*The stories relative to the * burning of the bottoms' of the original caloric 
engme I have deemed it unnecessary to notice, as many practical means, ob- 
viously, might have be^ adopted to overcome the difficulty. Numerous have 
been tilie suggestions I have received fi*om correspondents in various countries, 
all proving that I am not alone in thinking that the 'incurable burning of 
the bottoms' was, afi»r all, ntf serious matter. The positive assertion, that I 
have altogether abandoned the caloric engine, is a base calumny. The sub- 
ject has been by me unceasingly prosecuted. Experiment has succeeded 
experiment, and continued exertions have been made to devise and perfect 
the usefol mechanical expediente for rendering the incontrovertible physical 
laws involved in the principle of this machine subservient in produdng a 
cheap and harmless motor. Hew &r I have succeeded in the final practical 
solution of the great problem will soon become known, as I am now eagBg&d 
in building a test ^igine of considerable magnitude. 

'* Let me add that should some unexpected difficulty prevent a fiill realization 
of the capabilities of the new ^stem, when the said test-engine shall be put 
in operation, such an event will by no means stop the prosecution of tibe mat- 
ter; nor will any mechanical difficulty whatever cause the writer ever to 
abandon a plan so eminently based on physical tratb^ and &wa^t with such 
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vast benafkaal leBOlts when perfected. It is much to be regretted that so 
importaat a matter should be in any manner retarded by the obtrusive intep- 
ference of persons who do not possess knowledge enough to understand that 
our present motor, the steam-engine, workmg as it does within yeiy limited 
range of temperature, and constantly wasting the caloric, never can be made 
an eoonomicaL medium of transferring the force of caloric for motiye purposes. 
Happily, while those who only pretend to science thus assail the good cause, 
the highest authorities support it Begnault — ^the greatest living authority 
in relation to caloric — ^in a memoir to the French Academy, after discussmg 
the relations of force produced, and range of temperature, says: *But, as in 
the Ericsscm system, the heat which the air gives out is given up to bodies^ 
from which the entering air takes it again and brings it back to the machine^ 
we see that, theoretlcaUy, ctU the he<xt expejided is utilized for mechanical work; 
while in the best steam-engine the heat utiiized in mecJumicai work is not the 
one-twentieth part of the keat eospended.^ Endorsed by such authority, and 
fortified by such opinions, the writer disregards assailants, and will continue 
to labor at the perfection of the caloric engine until the end is achieved." 

Since the abandonment of the original features of the Ericsson Steamer^ the 
vessel has been used with ordinary engines, still retaining the improved 
boilers and condensers introduced by Mr. Ericsson. With these improve- 
ments some very extraordinary results have been attained to. The results 
of experiments made under the direction of Mr. Charles H. Haswell, showed 
that 9.96 pounds of water were evaporated with the consumption of each 
pound of anthracite coal consumed, " and notwithstanding this unprecedented 
attainment in a marine engine, it could have been very materially increased 
with better firing of the fumacea" 

. By the use of Ericsson's improved condensers, a laiiger amount of firesh 
water for re-cooperation was obtained, under the same circumstances, than 
with any former condensing apparatus. 

IMFBOTEMENTS IN STEAH-HNGINES AKD BOILEBS. 

Storms^ s Cloud-Engine. — ^Mr. "W. M. Storms, of New Tork, professes to have 
made new discoveries or applications of natural laws, which are to result in 
increasing the efficiency of a given amount of fuel in the steam-engme. The 
company formed to carry out and apply the intentions of Mr. Storms, have 
subjected the theory to the test of several expensive experiments, and one 
engine of respectable size, constructed on this plan, has been for some months 
in actual daily use, driving the fans and other machinery of a small foundery 
and machine-shop. The plan consists in mixing cold air with ordinary steam. 
It is assumed that in addition to the fiuniliar forms of ice, water, and steam, 
the aqueous element is capable of existing in a state of vesicular vapor, or 
opaque steam, a form more fimuliar to the eye than the transparent steam, 
but never before suspected of possessmg any mechanical power above or even 
equal to that of the latter. 

If a glass bull's-eye be introduced in the top or dide of an ordinary steam- 
boOer, the steam within is found to be perfectly tranffparent and invisible. 
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Bat 0:1 ttmoing a oodc the escaping steun is fbnnd to be white and doad-1]k8L 
niis is due to ihe cooling effect of the air, whidi misses witii and i^paientlj oon- 
denses it Mr. Storms's experiments lead him to the condoston that the vohmie 
of the whole is increased by the oomlwation, and this to a very considerable de- 
gree, as high, under &vorable drcmnstanoes, as 75 per cent, and consequently 
affordkig a corresponding increase of ei&ciency in an engine. If common air be 
compressed and introduced at an ordinaiy temperature into a yeaaeL contain- 
ing steam at the same i^essure, the following effects may be anticipated: On 
the one hand, a portion of the steam will be condensed and changed to water, 
which will diminiflh the pressure; but on the ol^er hand, the air will be 
heated and expanded ; and these two effects may be supposed -very nearly, if 
not exactly, to balance each other. But the experiments alluded to indicate 
a very decided increase of volume, provided there is a sufficient difference of 
temperature. If pure transparent steam be mingled with air previously 
heated to the same degree, none of this expansion is experienced, and it be- 
comes a question how to compress air hi a pump and convey it in a coM state 
into a heated cylinder. 

Mr. Storms avoids the solution of this difficult problem by allowing ttte air 
to mix thoroughly with the steam at any temperature it may chance to have, 
cooling it afterward by expansion. In other words, he mixes hot or warm 
air with the steam in the steam-chesty and does not expect the mixture to as- 
sume the doud form until it commences to expand in the cylinder. The act 
of expanding cools both steam and air, but in very different proportions. 
Pure steam, of a high pressure (say 60 pounds), has a temperature of about 
310® F., and if cut off at half-stroke, so as to double its volume by expansion, 
cools down to only about 270, while air at the same temperature, if expanded 
to the same extent, cools down to about the freezing point Thus the com- 
bined fluids may readily be compelled, by expansion, to assume the form of 
doud or vesicular vapor, if the presence of air at a different temperatore be 
the only condition necessary. To accomplish this object in an ordinary hori- 
zontal engine, Mr. Storms has, in the instance above referred to, placed & 
double-acting air-pump near the cylinder, and allows it to dischai^ into the 
steam-chest, just above the valve. As the first portion of the stroke of the 
pump is spent in simply compressing its contents, it is so timed that it will 
begin to deliver with the commencement of the stroke of the piston. The 
pump is enveloped in a jacket of cold water to keep it cool, and the air prob- 
ably enters the steam-chest at a temperature of from 180° to 250® 

A series of experiments have been lately tried at the Novelty Works on a 
tolerably large scale. The engme was run first with steam alone, and then 
with the cloud combination, the resistance bemg constant in all cases. The 
revolutions produced per lb. of coal were as follows: steam 107, doud 190; 
showing a great advantage by the use of the doud vapor. 

Mackenssie^s CvJlroff, — ^A device for regulating the motion tH steam en- 
gines without the aid of a Qovanor, has been invented and patented by Mr. 
P. W. Mackenzie, of Jersey City, N. J. The arrangement is described by the 
New York TSnbwM as foHows : The valve is designed to dose the steam-pipe at 
or near its entrance to the steam-ehest It is capable of " cutting off ** at any 
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point varying from nothing to about half-stroke. The valve is lifted by the 
machinery in proper time to commence the stroke, and is held suspended by 
a coiled spring untfl the rush of steam is sufficient of itself to shut it It is 
easy to see, from the nature of the crank motion, that the piston, at the com- 
mencement of the stroke, moves very slowly, and as the crank in its onward 
motion successively assumes positions in which ^e piston moves fiister, the 
rudi of steam through the opening is proportionally increased. The valve 
may be described as a thSn ring, which, by the aid of a circular fixture held 
within it a little above its seat, completely stops the passage when down, but 
allows the steam to flow under its lower edge whenever it is lifted. At 
whatever point in the stroke the motion of the piston becomes sufficiently 
rapid to produce a strong rush, or a slight "wiredrawing** of the steam in its 
passage through the orifice at that point, the action upon the upper edge of 
this ring will overcome the resistance of the spring, and the vahre will be 
''sucked" down and dosed tight. In practice the valve consfsts of two rings, 
one placed concentrically within the other; a fixed ring is fitted between 
them (supported by suitable projections fi*om the seat below), and Hlq opening 
for the passage of steam is consequently an annular rather than a circular one. 
Several devices are connected with this to render its action more perfect and 
quiet, one of whidi is a piston attached to the valve-stem, which piston works 
loosely in a small cylinder above, to prevent it fix>m rising too rapidly or too 
&r. We describe this as a late invention and a decided novelty, although there 
appears to exist an mherent and radical defect 'v^ch prevents its regulating 
perfectly, although it may possibly work as neariy so, as the governor balls 
ordinarily do. The fault is tiiat as the rush of steam is always proportional 
to the moticm of the piston, the valve always shuts when the piston has 
attained a certain velocity; when, therefore, by reason of dimjuished work or 
an increase of boiler pressure, ihe valve is dropped at an eariier ptxnt in &e 
stroke, it is proved that the piston nrast have acquired a high velocity too 
early in the stroke, and that consequently its mean velocity must be veiy 
considerably increased, and the engine makes more revolutions in a given 
time. It is an evU of the same kind as attends the working of a conical pen- 
dulum or ordinary governor, but the economy of regulating by the "cut-off" 
rather than by a throttle-valve is sufficiently great to invite attention to this 
method, which is also much recommended by its shnplidty and cheapness. 

Cloff^s FaierU Boiler Feeder cmd Indicator. — ^This invention consists of a 
short horizontal metallic tube of say 3 feet in length and 2 inches in diameter, 
suitably attached to the outside of the boiler, or to a wall near by. The 
height at which the tube is placed should be the same as that at which it is 
desired to maintain the water-level in the boiler. One end of the tube com- 
municates with the upper or steam part cf the boiler, the other end with the 
water part ; when the water in Hie boiler is at the proper level the tube will 
be one half filled with water and one half wife steam. A small oold water 
pipe passes lengthwise through the tube; one end of this water pipe ia 
plugged tight, the other end is furnished with a metallic cup covered with 
rubber, forming a diaphragm. On this diaphragm rests a plunger rod 
aittadied to a levei^ the latter connected with the i^ump throttle. When the 
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water in tiie boiler fUls below the level of the tabe^ the latter wHl become 
whoUj filled with steam and heat up the water pipe, fonmng steam in it also; 
the pressure thus produced in the water pipe will extend the diaphragm, raise 
the throttle leyer and permit the pump to inject water into the boiler ; when 
the water level is restored the tube again fiDs, in part with water, the press- 
ure on the diaphragm ceases, and the pump throttle shuts. 

Improvement in Governors for Steam Ungines. — ^Ball governors are the kind 
now almost exclusively used on all stationary steam engines; they are not 
adapted to marine purposes, because they always require to stand plumb. lu 
all cases they are c(»npaiatiyely sluggish in their operations; where the 
driver is required to run &st the old-fisuduoned governor must be geared to a 
slow speed, for if it goes beyond a certain velocity it wiU not operate. And 
when thus geared, the machinery at times almost has a chance to ran away 
before the governor afifects the throttle valve. An ingenious improvement to 
obviate these difficulties has recently been made by Messrs. J. &i E. Arthur, 
of New Brunswick, N. J. Instead of swinging anns and balls, they use 
slender elastic springs or ribs, which, when applied to the governor spindle, 
look — ^to use a homely comparison — like the frame of an oyster-baJIoon 
stripped of its covering. These ribs are attached at one of their ends to a 
collar fixed fast on the spindla The other ends terminate on a sliding collar 
which connects with the throttla When rapid motion is communicated to 
the spindle the elasticity' of the ribs is overcome by centrifugal force^ and they 
bulge out in the center; in other words, their poles flatten, just as tixe earth 
does in revolving ; the result is that the movable collar slides up or down on 
the spindle, in oon&rmity with any variation in the speed, and operates the 
throttle in accordance. It wiU be evident to any mechanic that t^ governor 
wUl be more sensitive than the ordinary kmd, since it may be geared to run 
at a higher speed than the engine, and thus caused to move the throttle, in 
case the velocity changes, before the machinery could make even a quarter of 
a revolution. As a marine governor this improvement seems to be also well 
suited, since the position in which it is placed, makes no difference with its 
operation. It is much cheaper in its construction than the ordinary govern- 
ors. — Scientific Americcm, 

IgnMion Gas Engine. — ^At the recent &ir of the American Institute a large 
engine, called the "Ignition Gas Engine," was exhibited. The principle on 
which this engine acts is that of firat filling the cylinder to a certain extent 
with explosive gas, next igniting the gas by an electric spark or otherwise, 
and allowing the piston to travel to the end of the stroke by the impulse thus 
obtained. The gas employed may be any combustible one mingled with air. 
Fairbaim and others, in a report to the British parliament on coal-mine ex- 
plosions, stated that one part coal gas, with fifteen of oonmion air, would form 
a mixture it were possible to explode; but a pamphlet explanatory of this 
engine informs us that one part in nine is found most economical in practice— 
which is probably the case. The vapor of spirits of turpentine, or its relatives, 
naphtha, camphene, etc., may be used as well as coal gas for this purpose: 
and a very iirgenious, or rather a complex arrangement of pieces, is provided 
for attaching die igniter. It appears that hardened cast-iron is thought to be 
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ttie most durable material fbr on igniter, and that a oonttnual circulation of 
-water through the piston-rod and around the cylinder is considered the best 
metiliod of disposing of the suipltis heat, which would otherwise destroy fire^ 
the hibricating material, and next the metal itselt 

FendvikAa BedprocfOmg Steam Engine. — ^A novel and cheap engine has 
recently been invented with the above title. It is an ** eccentric revolving on 
its own diameter" in a "cylinder," or steam-chamber, suspended as a pendn- 
Imn, the shaft on which the eccentric piston is keyed being the main or driv- 
ing shafts and makes upward of 100 revolutions per minute in a SO-horse 
engine. The principle of this is sinular to the ordinary engme, but it works 
wit^ much less firiction ; a SO-horse high-pressure will work with one pound 
of steam. "An eccentric revolving on its own diameter^' contains the two 
motions of the ordinary engine, viz., rectilinear and revolving^, though so 
amalgamated as to be hardly distingoishable. This engine, from the small 
apace it oecupies, and the speed that can be obtained dh^ is espedally 
adapted for screw propulsion. 

Pattiaon^a Improved OsdUating Engme, — ^The principle peculiarity of this 
eng^ is, that it does not, as in ordinary oscQlatora^ admit steam at the trun- 
nions, but takes it m through an arched pipe surmounting and secured to the 
cylinder. As the cylinder oscillates on its trunnions, it simultaneously brings 
the induction and exhaust xx>rt8 into communication with the steam ports in 
the wings or flanges of the saddle which fits over the arched steam-pipe. 
By -thus receivix]^ the steam, friction is saved, the motion is left freer, and 
there is also, of course, a diminution of wear and tear. Its arrangementa^ 
also, render it more promptiy reversible than any other engme which we have 
yet seen. The same lever and eccentric rod, by which the motion is reversed 
affects the cutK>ff valve. The cut-off valve, besides serving to stop, to reverse, 
and to cut off the steam, answers the purpose of an exhaust pipe as welL 
The cylinder lies in a horizontal pomtion; and the saddle, which fits over the 
arched pipe to which we have referred, is so constructed as to rest on adjust- 
able screws, allowing the saddle to accommodate itself to the motion of the 
cylinder, eta, eta The engine is aMke adaptable and equally ef&dent for 
locomotive, standing, or marine purposes. 

Jmprwjed LowmoUve BoUer. — ^A new form of boiler has recentiy been tried 
in its application to locomotives, in England, with great economy in fiiel, and 
timo— it is said — in getting up steam. The improvement consists in piercmg 
the sides and top of the fire-box, and the crown plate of the boiler flue, 
with a nund>er of holes about three inches diameter, into each of which, pro- 
jecting into the water space, is riveted a malleable cast-iron cup, flx>m four to 
ox inches deep, those on the sides being cylindrical, while those on the crown 
l^ato are sphericaL These cups are, of course, covered in every direction by 
the water in the boiler, and the inside being exposed to the heat of the fire 
and concentrating the temperature, present so much additional heating sur- 
&oe, that the boiler is enabled to get up steam in a vast deal less time, with a 
diminished quantity of fuel 

At the Boston locomotive works, a twenty-two ton passenger locomotive 
has beoi recent^ constructed on an entirely novel principle. For the gener- 
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atton of stoim in the eogine, ooOs of pipei an placed one upon the top of tibe 
other, which contain ib» waier, and upon whidi pipee the flie Is diieotiy 
brought It 18 intended to bom ooal, and it is thought steam can be made hi 
ten or twelve nimutea from the time of kindling the fire. Another noveltjr is 
that the engineer is placed ahead of the smoke pipe. The fireman is to be 
placed behmd the boiler. 

IHPBOrEBCENTS IK BLAST PIPES. 

Mr. H. Booth, of the liyerpool and Kaachester railway, was prdbMy fb» 
first who ut0t2sed the hnpetus of the steam escaprng frtnn the cylinders by al- 
lowing it to increase the draft of the fire. A locomotive most haye grea* 
power with a moderate weighty and the boiler being small, the fire most bom 
veiy fiercely or the engine will be short of steam. By turning the exhaust 
steam into the chimney, and pointing it upward, erexy jet of Taper expelled 
impels the sluggish smoke more rapidly upward, and draws a freeh supply of 
aur through the burnmg fii^ to mxppLy its place. 

The nozzle through which the steam escapes in this manner is termed a 
blast-pipe, and in proportion as the orifice is contracted tiie steam eso^es 
with greater velocity, and produces a greater draft, but at the same time re- 
tards the motion of the piston by creating a back psvsBure thereon. The pro- 
pellers on the lakes have very large exhaust-pipes, oontracted very slightly, 
if at all, at their extremities in the dumneys, while the high-^tresBure steamers 
on our western rivers ignore altogether the promoting <^a draft by this meas- 
ure, considering that the steam rusts and destroys the chimneys more than it 
helps the fire. In locomotives, however, the blast nozzle is generally ood- 
tracted to an orifice of between two and three inches diameter, and the vig- 
orous coughs of the smoking monsters ul starting with a heavy train, wheaoL 
the steam is allowed to follow at fiiU pressure, attest the spunk with whicii 
the imprisoned vapor escapes through its'narrow gateway. A most oomfMe 
device for increasing the efficiency of the blast without materially oontracting 
the area of its escape has been invented by Mr. William E. Cooper at the 
Dunkirk terminus of the Erie raihx>ad. Mr. C. leads the exhaust-pipes from 
both engmes between two concentric rings of sheet metal j^aced in the smoke- 
box, and by their aid s{ffeads out the current of steam into a tube-Hke form, 
which acts by the friction of both its internal and external sur&ce. By this 
means a sufficient draft may possibly be obtained without contracting tiie 
area, or by contractiDg it to the usual amount a much increased draft may be 
obtamed.— .^w York IHbune, 

BTAXISnOS AKD MAIJrA<XBMXNT OV THB KSW TOBE AKC XBIB 
BAILBOAD. 

"We copy Scorn the New York IHbune the following detailed acoouiLt Of 1^ 
statistics and management of the New York and Erie Railroad, as showmg not 
only the extent of American railroad enterprise, but also the wonderfully 
lystematic operations of one of the longest single road£^ and one of the laigesl 
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ocnp or a U& oiM in ibe wodd. TfaiB road is alsc doiog a greater amoaat of boal- 
nees in freight thaaaay other road of the saixeleiig^ over COD^^ **We 

Drere espedaJly invited," says the IHbtmef "iopteBenX this statement from 
learning this &ct, that the officials on this extended road are able to tell, at 
eveiy moment of every day, irhere ereiy looomotiYe and eveiy car was xxpoa 
tlie road, and whether they were in aerrioe, or in cadinary, or at the repaid 
fihopfi, or whether if moving; who was moving them, and vThidi way, and 
-whether they were loaded or anpty. It did seem to na a sort of knowledge 
that must require a little s^nritual agency, but we fixmd it only leqoired the 
agency of roles and discipline^ and perfect order of bunneaa^ aided by the 
telegraph. There are near 3,000 can, and over 200 rooxnGtives now in nae 
on the road. These are all regularly nmnbered, and by those numbeiB eor 
tered npon a book on the left side of a page, which is headed with the dates^ 
one, two, 'three, four, eta, of all the days in amonth. Tbeia. all the stations are 
nmnbered and known by the nnmbers. Now, 8i:9po8e we want to find or 
follow the progress of car No. 2,167, from station No. 1, which is Rermont^ 
tiuoogh to Dmikirk, whidi is No. H. Suppose the agent at Ihmkizk writea 
to inqoire why certain freight has not been forwarded. The agent here re- 
plies it has been : it was loaded, Sept Y, at Piermont) in car Na 2,167. Then 
where is that car? A glance at the book shows. O^^tosite Na 2,167, under 
date Sept. 7, we find the figmre 1. That dxows that tins particular car was 
there that day. It most have left in the evening, because we find no other 
nmnber mider that date; but on the 8th we find by the nnmbers entered that 
it was at half a dozen other stations. We follow np the nnmbers till we find, 
on the 9tii, it was at No. 34, which stands for Susquehanna^ and there stands 
car No. 2,167. What is it doing there? We refer to telegraph r^xxrts of 
tiiat day, and fold that John Smith, conductor of train No. — ^ 'arrived at 
this station this morning, and the examiner founA the axle of forward trudoi 
of car Na 2,167 defective and very dangerous. Switched out ior regeir.* 

"That is all rights but why has it not been switched in tigain ? 

" didc, d&dk, chck, goes tiie telegraph, and back comes the answer: *Car 
No. 2,167 repaired same day, end Peter Stokes ordered to put it in night train 
west Beports that he tmderstood east, and sent it tiiat way an hour since.* 
. OUck, dick, click, again, and car No. 2,167 goes about foce at the next sta- 
tion, and Peter Stokes is ordered up to the snperintendeirt's oflSce^ and then, 
on satis&ctory proof tiuit the order was ccmectiy given and wtongEaHy exe- 
cuted, he is disdiarged. So every car can be doeely tradced, and eveiy act 
of cardessneBS ascertained and corrected on the instant. Every car is not 
separately reported at each station, but every train is ; and in anotiier book 
there is a recrad of every train started, with every car and contents in the 
train; and what locomotive, and who is the conductor and engineer; and 
how mudi each car wdghs^ and how much weight it is loaded with; and 
bow fost it runs, and how mudi it costs per tcm per mile to draw the load; 
and if any cars are added on tiie road it is known when and where; and if 
«ny are 1^ when, and where, and why. If any one leaves loaded cars where 
he flhotdd not, he vnfl be likdy to be left off of the pay-roll, and if he don't 
fake on and haul team Trtion (vderad, he will beliaided upat the next station 
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and ordered to give hia train in charge of anoiher man. Diaobedieooe of or- 
ders 18 not tolerated on this road, and upon that depends its safely. 

"But the reader, we doabt not, before prooeeding ftirthw, would like to 
glance at the history of this road. 

**In 1826 the Legislature directed a surv^ of a State Boad from Lake Erie 
to the Hudson River, through the southern tier of counties^ but xiothing was 
done but talk, unta April, 1832, wben the New York and Brie Railroad 
Company was chartered. A survey was made, and this Company organized 
Hn 1833. Jn 1834 another survey was made, and in 1835 the Ccmipany was 
reorganized, with James G-. King President, and over two millions of stock 
subscribed, and contracts made for the most difficult part along the Delawaro 
river. In making surveys it was ascertained that the road could not be built 
without crosedng the Pennsylvania line, except at an expense beyond the 
means of the Company. Notwithstanding the very great benefit it would be 
to that part of the State touched by the roadf^Pennsylvania refused the appli- 
cation, except upon condition that the Company should pay the State the 
enormous rent of $10,000 a year for the privilege of crossing her line and 
cutting through some rocky mountains. Necessity compelled the Company to 
submit to these conditions, almost as hard as the rocks they had to cut 
through where they traverse that State along the jagged pomts of rocks that 
jut into the Delaware river. Almost equally hard was the restriction placed 
upon the Company by the Legialatoro oi New Ycndc, by which they were ocm- 
fined to the State at the eastern terminus of the road, instead of passing into 
New Jersey and reaching this city by the shortest route, cheapest grade^ and 
altogether most natural way, and, as has subsequently been proved, the only 
way in which the Company could hope to maintain a chance for a proper share 
in the passenger business. After much trouble it was finally located firom 
Piermont, 24 miles above tito city, to Dunkirk, 40 miles west of BufCato. 

"The first iron was purchased in 1840, but in 1842 the Company were so 
embarrassed that they could not go on, and for tiiree years the prospect of 
completing the road was very dark. In 1846 only 63 miles had been com- 
pleted, but on the 14th of May, 1851, there was a continuous line of rails 
from Piermont to Dunkirk. The length of rails between tiiese two points is 
445 miles, and upon 166 miles of the distance there is a double track — ^that is. 
firom Piermont to ClarkBtown, 9 miles; firom Soffem to Port Jervis, 66 miles; 
fiom Deposit to the junction of Canandaigua and Elmira Rail-road, one mile 
west of Elmira, '101 miles. This, including switches, turn-outs, and tracks 
at stations for storage-room for empty cars, makes a distance equivalent to a 
angle track railway on this main line of 70*7 miles. In addition to thia^ the 
Company own, by perpetual lease, the line fi-om Jersey City to Suffem, where 
it joins tiie main line, 18 miles finom Piermont This line is 32 miles long, of 
which 16 miles are double track. The C(Hnpany also own a branch to New- 
burg, 18 miles long. There are also several other roads, thou^ owned l>y 
other companies, that are properly branches of the Brie Road, as they are in 
a measure dependent upon it, as well as serving as feeders. These roads, as 
well as the Lake Shore Road torn Buffalo to Brie and westward, all contributo 
' to the businMB of the Brie Road, and heiioe its magnituda. The length of 
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all the tracks of main road and branches owned by the Company, not mclud- 
ing those of other companies, would make a single track road 756 miles long. 
It is not easy to state the cost of the road track separate from the rolling 
stock and other property of the road, but there are smgle miles that cost to 
grade and get ready for the iron no less than $1'7 0,000 per mile ; and there is 
one bridge, that over the Starucca Creek, near the village of Susquehanna^ 
which is built upon 17 stone arches, the highest of which is 100 feet, and the 
entire length of the bridge is 1,600 feet, and the cost $320,000. In the 
same vicinity there is another bridge across a mountain gorge, only 2*76 
feet in length, but 180 feet in height The most expensive part of the 
grading for any considerable distance was that along the Delaware river 
where the bed of the road is sometimes constructed upon a ledge formed by 
blasting off a portion of the almost perpendicular mountain side, or cutting 
away ttie hard rocky points that project into the river to such an extent that 
it seems almost incredible to those who know the character of the country 
and the extent of the obstructions, that a roadway could be formed by any 
practical amount of expenditure. The distance from Jersey City to Dunkirk 
is 469 miles, and this is run by the morning and evening express trains in 16 
hours. Besides the express trains there is a through train carrying the mail, 
leaving at 8i A. m., and stopping over night at Owego, and an emigrant train 
that leaves every evening. Besides these there are accommodation trains, 
way trains, milk trains, stock trains, and freight trains enough to confuse one 
to think 0^ yet all work with regularity. 

To enable our readers to form some opinion of the magnitude of railroad 
operations, we have been at some pains to ascertain the number of engines 
axid cars on the Erie road, and have coupled them all in one train, in imagin- 
ation, which we think will surprise every one in its extent. The following is 
the number now in use, as near as it can be ascertained, as slight changes are 
made every day. The power consists of the almost incredible number of 203 
locomotivea About one third of these are employed to move passenger trains. 

First-class passenger cars, 103 

8econd'«lAS8 passenger cars, 28 

Baggage, mail, and ej^ress, 48 

Box freight-cars, 1,222 

Platform freight-cars, 1,180 

Cattle freight-cars, 290 

Tracls for lumber, etc, ^ 100 

Total number of locomotives and cars of all kinds, . . . .8,168 

" If these were coupled together in one train, it would reach a distance of 
21 miles, and would be able to seat 7,800 passengers, and also to carry a load 
of freight that may be imagined to contain the following articles, if the cara 
were all loaded equally: — 

Barrels of flour, 88,488 

. Bushels of wheat, W86 

Bushels of oato and com, ^ 129,786 

Gallons of milk, 658,000 

Number of beef cattle (averaging 16 head to a car), 4,186 

3 
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Viiiiib«roffthMp(aTeniclBgl75.]Madtoft«irX. 4AfiK 

Number of hogs (176 to a ewV 48,885 

Tons of merchandise (8 tons to a carX S>889 

Tonaofcoal(10toiiatoaoarV 9f790 

Lumber (85 cwi per IM.), feet.2,882,000 • 

"Or, incase of emei^Dcy, thiaroad, with this power, would be abletotrazia- 
pcrt from Lake Erie to this dty in one day 150,000 sdldiers. And this is the 
only one out of eight roads centering in this city that ooold be used for the 
same purpose. Verily our railroads, in place of fi»1aficationS) are stronger 
than all SebastopoL 

" The cost of the equipment of this and other roads may be calculafced from 
the following statement : — 

" The cost of a first^dass locomotlTe which weighs thirty tons, and is capable 
of drawing oyer the whole road in sixteen hours a train of eighteen cars with 
1,100 passengers, is about $12,000. The cost of a first-dass freight looomo- 
tiye, capable of trucking 600 tons of dead weight in freight cars, is about the 
same price, though it weighs some two tons heavier. The cost of the smallest 
locomotives m use is $6,000 to $8,000. A first-dass passenger car, with all 
the modem improvements of ventilation and warming, will cost $3,000. A 
second-rate car, $2,600, and a second-dass passenger car, $1,800. Freight 
cars will average about $600 each. The iron rails on this road, are 56 lbs. ta 
74 lbs. per yard, and, at present prices, would cost $4 per yard, or $7,000 per 
mile for a single track of the lightest rail 

" But after all, the most curious part of the whole is the number of men i^ 
quired to keep the machineiy in operation. We think we shall ast(Hiiah many 
persons by telling them that the Erie Bail-road Ck>mpany have now upon their 
pay roUs not less than five thousand employees of all grades, to wit : in 
the various offices of president, secretary, superintendent^ auditor, treasurer, 
freight-agent, and m the printing-office in the building of the Company, there are 
60 persons employed. 

" There are 12 division superintendents and assistants ui tlie offices at Jersey 
City, Port Jervis, Owego, and Dunkirk. There are in the machine shops at 
Piermont, 225; at Susquehannah, 200; at Dunkirk; 116; and 150 car re- 
pairers. There are 44 passenger train oondnctors, and, much to their credit 
and respec^ble appearance, all in a neat uniform. There are 80 freight con- 
ductors ; 450 engineers and firemen ; and 400 brakemen and baggage men. 
There are 90 ticket sellers and station agents, and 60 telegraph sugeata. There 
are about 1,0^00 laborers and switchmen, and some 800 track repairers, aver- 
aging about one and a half man to the nule, constantly engaged to keep the 
road in order. The pay roll of this an9y is not less than $125,000 a month, 
or $1,500,000 a year. 

" We spoke of the printing-ofilce. The business of this road requires a oon- 
staat ^rce of four compositors, ijtnd the use of half-a^lozen presses, great and 
small ; one of which is constantly at work printing tickets, which are never 
used but once, and are then returned to the auditor's office as dieqks upon 
the parties who sold them. There is one large room in the building devoted 
to the stora^ of printed blank forms, which are yery numerous, hi use by the 
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Company. These are neoeaaaiy where eveiy thmg is oonducted aooordmg to 
natare's first law — order. 

" Of the advantage of telegraphs on rail-roads, we have abeady given oor 
opinion ; but its operation and daily use will be better understood by copying 
a lew of the honrly dispatches sent to the ofiQoe of the General Superintend- 
ent. Here is one: — 

** *TsLBQSAPB Omoa, New York, Sept M, 186B--1 : 14 f. v. 
***To B. G MoGaixvii, General Superintendent— Sn: Tlie foDowlng we the latest re* 
ports of trains receired at this office : Mail west—New York express at GanJsteo, on time ; 
Bocbester accommodation at Oswego, 10' late; night express west at Dunkirk, on time; 
mail at Alford, on time; New York express at Little Valley, 15^ late— detained at Tre- 
mont by night espress west and mail express east; mail east at Little Yallej, 1(K late ; 
tmmlgrant at Great Bend, IS' late; New York express at Addison, on. time; Boehestor 
aecommbdation at Gampyille, 88^ late— detained taking on freight* 

Another report that came in while we were present one day, reported that 
the night express east was dets^ed twelve minutes at Hale^s Eddy by freight 
Ko. 2. The question was immediately asked, What was Ihe difficulty with 
fright No. 2 this morning, detaining night express east twelve minutes at 
Hale's Eddy. Answer — ^No. 2, vnth 35 loaded cars, left Deposit^ intending to 
Bwitdi fi>r night express east at Hale's Eddy, but in approaching the switch 
the engine was crowded by and was not able to back up ; conductor, fearing 
that he would be in night express train time before reaching Dickinson's switch, 
left a flagman at Hale's Eddy to give express train notice ; night express in 
running slow lost the twelve minutes, but passed freight No. 2 all right at 
Dickinson's. Then the telegraph ordered the conductor of freight train No. 2 to 
explain why he allowed his train to run sofest as to be crowded by the proper 
turn-out, contrary to positive orders. If he &iled to give satisfactory reasons 
at once, he would be suspended till he could do so. 

" Such is the discipline on this road — such it should be on every road — and 
then travelers would feel a degree of safety that they do not now enjoy. But 
with such an immense quantity of roUing stock, and such a length of road, 
what would be the condition of things v^ithout discipline, order, and the tele- 
graph." 

TABULAR STATEMENT OV THS DUBATIONr 07 IBON 
BAn>BOAD BARS. 

The duration of the iron rails of our great railroads is a subject of vast im» 
portance to all int^^sted in the maintenance and extension of rail-way com* 
munication. In all estimates for new roads for thinly-settled districts, the 
cost of the iron rails figores as the most prominent item; and even in the 
thinly-settled states of ^lurope, where the metal is obtained at a oomparativelj 
cheap rate, the cost of the rails forms no inconsiderable portion of the whole 
expense of construction. On the first introduction of railroads, it was con- 
fidently asserted by their promoters, that the iron rails would last for an in- 
definite period. A few months working, however, demonstrated that although 
manufactored fix>m the best metal, iron railway bars were subject to lamin** 
tion and diaiategratioxi firom the repeated rolling of heavy loads. Their dura* 
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tion, iu xrameroufl cases, did not ezoeed two or three yean, and in no instanoo 
of a rail-road having a heavy traffic, have the rails remained sound and in 
working condition for more than 14 Tears. On some of the earliest oonstracted 
lines in England, the rails have been changed twice, and even three tames, 
within twenty years. Opportunities have, therefore, presented themselves to 
the engineers of such lines, of ascertaining the actual traffic which iron rsuls 
an doable of withstanding under different circumstances. 

The following table prepared by William Truran, Esq., and published in 
the Ckmadiam, JcmmaX of Scwnce, shows the durability of different vaxieties of 
xailroad iron iu thirteen careMly noted instances : — 
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EXPEEIMKNTS IS STOPPING EAILWAT TEATNTS. 

Some experiments were recently made on the Brighton and South Eastern 
Eail-way, England, by Oapt. Tyler, for tiie purpose of ascertaining in how 
short a period and distance a railway tnun could be stopped. Two trains 
were made up, one by the Brighton Company, and the other by the South 
Eastern, and laden respectively with about 32 tons of iron and other matnia^ 
fiiirly distributed over the carriages, that being calculated to be about the 
weight of 450 passengers. In order ISunt these trials might have as much 
dmilarity as posadble to on ordinacy case of driving a train, the men in chaige 
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of the iiainB were not allowed to poll up from the first instant the distance 
or semaphor signal caught their eye, but at an arbitrarj given signal, indi- 
cated at a moment when they might not be espeeting it. 

Four trips were made between the junction of the two lines. The first was 
a South Eastern train. It started, and, when traveling at the rate of 53^ 
miles an hour, Oapt. Tyler gave the signal to stop, and the train was brought 
to a stand at a distance of 2,0*7 1 yards from the point where the signal was 
given, and that simply by the driver shuttmg off his steam and the guard ap- 
plying the two breaks attached to his van, without the engine having been 
reversed. The second experiment was with a Brighton train. The last mile 
was run in Q&i seconds, or at tiie rate of about 54 miles an hour, and the 
trabi was pulled up in 1,832 yards after being signaled to stop, by shutting 
off the steam, applying two breaks, and without reversing the engine, or in 
leas space by 246 yards than the preceding train. The third trial was con- 
ducted with a Soul^ Eastern train, and the object of it was to ascertain in 
what distance it could be stopped by the application of the same means, and 
added to them, the immediate reversal of the engine after the signal to stop. 
The result was, that the train, while going a mile in 66 seconds, was brought 
up at the distance of 1,790 yards, or in two minutes ; but seven seconds were 
lost in the application of the breaks by the driver not sounding his whistle 
imtil after he had reversed his engine. The fourth and last experiment was 
with a Brighton train, and, by arrangement, eveiy available means was em- 
ployed to stop on being signalled — ^namely, reversing the engine, shutting off 
the steam, applying the^brakes, and causing the engine to scatter sand along 
the rails. The effect of all this was, that the train, while traveling at the 
rate of a mile in 63 seconds, was pulled up in a minute and a half after the 
signal, and in the distance of 1,389 yards; thus showing that the application 
of the sand has a most important influence to stop trains in an emergency. 

BAXLBOAD rMPBOYHlOINTS. 

Since the Count de Fambour, whose careful practical experiments and 
thorough math^natical analysis are yet unrivaled in any treatises on steam 
engineering, descanted in glowing style upon the p^ormances of the locomo- 
tive engine, this great agent of civilization has &r surpassed the imaginations 
of that accomplished engineer. The "imposing spectacle" of moving on the 
straight, level lines of the Liverpool and Manchester and the Stockton and 
Darlington Bailway " 40 or 50 loaded carriages, each waghing more than 
10,000 pounds," is now immensely exceeded in daily practice on all the long 
roads in our country. Mountain grades are now surmounted on the lines of 
the Pennsylvania Central and of the Baltimore and Ohio Roads by the simple 
adhesion of the wheels, while but a few years since ropes and fixed engines 
were considered necessary even for hauling on levels. The empty freight car 
now weighs 10,000 pounds^ and its load some 20,000 more. The ten-wheel 
engines of the Beading Railroad thunders steadily up grades of 21 feet per 
mUe, with loads in coal alone of 500 tons each, and the seven-feet drivers on 
the Hudson River Road whirl passengers fiom New York City to the Albany 
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feny-lKMkto in 260 minntea. Less Aiel is ooDsumed permile in the nuignifloent 
macliiues now employed on the New York Central Road than in the dimina* 
tiye traps used ten years ago to pull half the present loads; and to compare 
still more recent dates, the working expenses on the New York and Erie for 
ftiel, oi], and the like, have been steadily reduced within the last year some 
three or four per cent with each monthly report. 

This highly encouraging progress has been due partly to the adoption of 
absolutely new discoveries, but more to the better application of truths long 
known and published, but badly applied. School science is always both 
ahead and behind that of the workshop. While each has a mingled respect 
and contempt fyt the other, the liberal minds who can acquire, reconcile, and 
apply both are fewer than is generally believed. In practice improvements 
are introduced by slow and carefol degrees. 

Too high praise can not be awarded to Mr. D. C. McCallum, the supeiin* 
tendent of the New York and Brie Ballroad, for the energy with which he 
has introduced on this great avenue of traffic a system of recording and pub- 
lishing the results and methods of working its machines, which promises to 
place the locomotive in some degree on a par with the pumping engines of 
the Cornwall Collieries. James Watt, with his partners, manu&ctured Cor- 
nish pumping engines till 1800, and when his patent expired, one bushel of 
coal was capable of lifting twenty milliozus of pounds one foot high, or its 
equivalent in other work. From this time the "duty," as it is termed, or 
amount of work done, actually dedined, until 1810, when the mining pro* 
prietors, alarmed at the fiict, began to publish the duty of every engine, good, 
bad, and indiiferent Hereupon improvement commenced, and in 1834 the 
Fowey Consols engine pumped twenty-four hours in presence of a conmiittee^ 
raising one hundred and twenty-five nulHons of pounds one foot for eadi 
bushel of coal burned ; and the average duty of all the largest engines is now 
nearly one hundred millions — ^an increase of four hundred percent in economy 
without any marked discovery in either the generation or use of steanu 

These remarks have been called forth by a recent trial on a magnificent 
scale of the actual eflfect of a powerftd locomotive in hauling a heavy train 
over the whole New York and Erie road, instead of changing engines and 
men at certain stations as usual The road is usually worked in four divisions, 
and the chief design of the experimental train was to test the comparative 
difficulty presented by each to a heavy train moving east A large number 
of cars were provided and loaded with lumber, and ample arrangements were 
made for moving, by other trains, all the cars left by the trial engine at each 
station. Every up grade was tried with big loads, which were gradually 
diminished till the exact limit was reached at which the train could proceed, 
in consequence of which much of the ground was many times traveled, and 
the whole experiment consumed nine days' time. The width between the 
rails on this road is 6 feet, that of a great majority of roads being only 4 feet 
8^ inches ; and many contend that the resistance to motion on curves is in- 
creased with each increase of width, an opinion which, although apparently 
well founded in theory, this experiment has done little to estabML Although 
frequent ea^periments of this kmd have been tried at various times on long 
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lines of narrow roads, this is the first to our knowledge on a 6 feet gange^ 
and we doubt whether a train half a mile in length and weighing in toto 
nearly or quite 1,800 tons has ever before been hauled over a road as crodced 
as the Delaware River portion of the Erie by a single engine. The smallest 
radii of curves on the whole line is 955 feet, and the greatest inclination 60 
feet per mile. The most difficult points of course are those in which curves 
and grades are combined for long distances or at firequent intervals, and the 
equation of grades, curves and distances form some of the most perplexing 
problems ever presented to the dvil engineer. The smallest number of cars 
hauled at any time was 22, and this was where a curve 1,294 feet long and 
1,146 feet in radius was combined with the maximum grade of 60 feet per 
mile. The engine, No. 210, which hauled 100 cars at a speed of 6, 8, or even 
14 miles per hour on levels and up grades of 6 feet per mile, combuied with 
curves in many instances, as also through curves of 955 feet radius on level 
points on the Delaware, stuck fairly in the five-degree curve above mentioned, 
but started again and went through after being pushed about half a rod by 
another engine; a fact indicating a very dose balance between the power and 
the resistance. 

Experiments on the resistance opposed to motion on railroads are yet very 
indefinite, and any data fi-om this experiment may be of 8<Hne value. The 
variable elements are so numerous and complex that probably no two experi- 
ments have ever been made under precisely similar circumstances. Even 
the wind exerts an influence which is difficult to compute, and it is not yet 
agreed whether a head or a side wind is most objectionable, as the latter 
blows out and continually replaces the air contained between the cars. The 
speed has evidently a very great influence on the resistance of the air, and by 
more rapidly consuming the steam affects very seriously the ability of the 
engine to haul with great power. The absolute highest pressure in the 
boiler of No. 210 with this train was 165 lbs., or 150 above the atmosphere, 
and probably the average pull on the couplings of the forward car, in the 
tightest places, was about 15,500 lbs., or equal to more than one third of the 
whole weight on the driving-wheels. It is only by a hberal flow of sand 
upon the rails that the wheels can be prevented from slipping under such 
circumstances, and it may be remarked that the wheels, when cmce slipping, 
have a most discouraging property of polishing the track. The only safety 
in a very severe pull is in a dry, gritty rail, well sprinkled with sharp sand. 
The engine which was employed in tMs experiment is a most extraordinary 
machine, and is perhaps only equaled by three others on the same road, 
built fix)m the same patterns. The design was by James B. Gregg, Esq., of 
Susquehanna, and the whole weight is 66,000 lbs.; of which 4,000 lbs. are 
supported by the two pairs of driving-wheels, and 26,000 by the truck. It is 
outside connected, the cylinders being 1*7 inches in diameter, with 24 inches 
stroke of piston. The valves are worked by the link motion, and when mov- 
ing very slowly the steam acts nearly at full pressure for 23^ inches of the 
stroke. With no means of testing directly the actual pull on the train or 
even of approximating it by finding the average pressure in the cylinder when 
working expansively on level portions, we despair of settling any vexed ques- 
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tion by aid of these results, and can onlj regret that some means were not 
devlfied for ascertaining both these quantities, as well as the actual quantitieB 
of water evaporated at short intervals. 

The performances of this engine, as above recorded are among the most 
extraordinary recorded in the history of rail-road engineering. — y, Y. Tribune. 

IHPBOYXMENTS IN BAIL-BOAD APPUBTENANCES. 

Improved Air-Spring for JRaii^road Ckxrs. — ^An unproved air-spring has re- 
cently been introduced on the Baltimore and Ohio Bail-road, of a novel oon- 
struction. The elastic material employed is common atmospheric air, and 
the peculiarity of the invention consists entirely in the method of confining 
it. The old air-springs employed to a considerable extent on some roads, 
a few years smce, consisted of a vertical cylinder, opened at the bottom 
and furnished with a piston thrust up from below. It was abandoned in' 
consequence of its unavoidable leakage. The present spring consists of a 
similar cylinder, or rather rough cup in an inverted position, provided with a 
flexible but air-tight partition or diaphragm across its under side, and against 
the under surface of this a suitable rounded mass of wood is allowed to press. 
The air is compressed in the cup by the aid of a small hand-pump, and the 
irregularities of the track cause the diaphragm to be bent alternately inward 
and outward, so that the whole weight is supported on the cushion of air, yet 
without allowmg the least possible chance for the escape of the fluid. The 
diaphragm is composed of several thicknesses of India-rubber, stout canvas 
and leatiier, and as a stiU further protection is covered on the inside with a 
stratum of good suga/r-house molasses^ so that the air, in fact, acts against a 
fluid piston. The cast-iron cup is lined on its top and sides with tin to pre- 
vent the possible escape of air through its pores, and the air, althoi^h com- 
pressed to a density of some 150 pounds per square inch, is found ui practice 
to be completely and perfectly retained, while the motion of the car is, as may 
be supposed, of the gentlest possible character. There is no friction, and the 
only part of this spring which can feil is the diaphragm, which can be easily 
and cheaply replaced when necessary. One of the most attractive qualities 
belonging to this invention is its cheapness, a set for car, complete, costing 
only about $4=0 or $45, while the steel springs frequently employed cost about 
twice as much, and the now popular rubber springs cost from the like amount 
to $150. 

Conical Plate Rail-road Car Springs. — ^These unproved springs, patented by 
Speed & Bailey, of Detroit, Michigan, are simply concave steel plates, resemb- 
ling, in outward appearance, the saucers of common coffee-cups. These dislra 
are placed within a case or cylinder, the lower disk resting, like a saucer, on 
the bottom of the cylinder; the disk next above is reversed or placed bottom 
up, its periphery resting on the periphery of the lower disk. In this manner 
the disks are arranged in pairs, above each other, a plunger being fitted to 
the top of the cylinder, on which the weight to be sustained rests. It is plain 
that the elasticity of the disks, thus arranged, will be considerable, and that 
they will yield more or less, according a the weight brought upon them. 
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])iak-£S(;rmgs of this kind have long been known; they are peculiarly adapted 
to car-springs, for they occupy no more space than the round Indiarrobber 
flings now in common use. But the trouble with the 6ld-&8hioned disk- 
spring is that, after being in use for a time^ they split and flatten out, thus 
losing their elasticity and becoming worthless. The improvement of Messrs. 
^)eed & Bailey consists in corrugating the disks, instead of having them 
plain as heretofore. This invention adds new strength to the plates, and en- 
tirely obviates the serious objections we have just named. 

AdcMTis^a Caa- Sprmg, — ^In this new car-spring the inventor, Mr. Adams, of 
Kew York, employs simply disks or circular pieces of cast-steel, between 
which he lays circular plates of cast-iron. The latter are alternately convex 
and concave ; that is, first thick at the edge, and next thickest in the middle, 
the whole being confined vidthin a case of cast-iron. Thus the weight of the 
car is continually striving to bend each plate into a slightly dishing form, and 
the elasticity and strength are so proportioned to the degree of curvature that 
they may be compressed to a fair bearing before the plate of steel will be so 
much distorted as to receive a permanent " set" In case, however, such an 
event should occur, and that one or more of the plates in a series should be- 
come pennanently dished, the only result will be to carry the car somewhat 
stiffer until, at a proper time, the springs can be removed, when a fow skQlfiil 
blows bring It into its original flat condition. 

One great point in this spring is the ease with which it may be lightened or 
strengthened at pleasure, to adapt it to any kind of car or to any situation 
desired. The same case, which is merely a cylinder open at the base, may be 
made to contain a stiff or easy spring by increasing or diminisbftig the number 
of steel disks between each alternate cast-iron plate. The springs now in 
use are about 5 Inches in diameter outside the case, and 6 inches high when 
extended. A motion of about 1^ inches is provided for, which would make 
the spring, when entirely compressed, about 4^ inches high. The plates of 
steel are No. 20 by the wire-gauge, or considerably less than one sixteenth 
inch thick, and it is preferred to place a few single, others double, treble, etc., 
so that the spring vrill be equally elastic whatever the load in the car. The 
spring can certainly be constructed very cheaply, as the castings require no 
finishing, and the plates of steel are so light as to be of little moment so &r 
as expense is concerned. The only question on which doubt may be felt is 
the durability, as each depression of the center of the disk must cause a mo- 
tion or rubbing of the surfaces at the edges ; a fiiction which, under so great 
a pressure, may be supposed gradually to wear away both the metals. 

Miller's Steam Oxr Brake, — ^In this invention by Mr. Heniy Miller, of 
Detroit, the cars are stopped by Motion upon the wheels in the usual manner, 
but the brakes are applied by the aid of steam fix)m the boiler. Ordinary 
hand- wheels are provided as usual at the ends of the cars, but except in case 
of derangement or in switching the necessary pressure upon the brakes is ob- 
tuned in all cases — ordinary as well as extraordinaiy — ^&om a piston confined 
in a horizontal cylinder under the center of each floor. Every car is provided 
with a pipe running lengthwise, and with a piece of strong flexible hose to 
connect the same v^ith that of the next one. This pipe supplies steam to ouQ 
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end of the cylinder, and thos drires the piston toward the other end, tighten- 
ing all the brakes by its connection with the nsual conax)ouiLd leyers. Tum- 
bnckles are provided, by which the rods may bfe taken up to compensate for 
wear. The brakes are of the usual proportions, shod with iron ; the cylinder 
is six inches in diameter; the stroke or motion allowed the piston is ten 
inches, and the diameter of the pipe one and a half inches. The pipe connects 
with the upper portion of the boiler, and a lever is provided by which the 
engineer allows steam to flow for a longer or shorter time, then closes the 
valve and allows the steam to act by expansion. By turning the lever in 
another position, the steam in the cylinder and pipe is discharged into the 
atmosphere, and the brakes immediately released, so that the Motion may be 
taken off and let on ag^n, with any required degree of strength, several 
times in a minute if desired. Wheels should never be entirely stopped while 
the train is in motion, as the slipping on the rail is very injurious ; and by 
properly proportioning the parts, a very dose approach to this resistance may 
be obtained without ever exceeding it. 

A small self-acting valve, opening inward, is provided ia the lowest jxart of 
the pipe, under each car. This valve is operated by a spiral spring, and opens 
the moment the steam is discharged. It allows all the water to dribble out 
at leisure, and keeps the whole always ready to act in the coldest as well as 
in the warmest weather. The invention has been tested on the ICchigan 
Central and other lines in the "West, and has been recently introduced on the 
New York and New Haven road. In case of sudden danger it allows the 
engineer to put on the brakes in a second of time, and again to release them 
as quickly, if he discovers his fears to have been unfounded. The steam con- 
sumed is usually talien when it can best be spared as the engine approaches 
a station, and is found too small in amount to be of any importance. The 
strain being necessarily equal on every brake, the banging of cars together is 
entirely avoided, and the elasticity of the steam renders the action of the 
brakes in every respect smooth and uniform. 

A rail-road brake, embracing some novel points, has recently been intro- 
duced upon the Orleans (France) road. The objection to the ordinary hand- 
brake is, that it requires half a dozen turns before taking effect, and that its 
efficiency depends upon the watchfulness, vigor, and constant attendance of 
the brakeman. There is no certainty that the six or eight brakemen upon a 
train invariably, immediately, and simultaneously bring their forces to bear. 
The new instrument is such that the greater the speed and weight of the train, 
the greater its effect. Each car is fitted with one, which has no need of any 
one to manage it. 'Upon the tender is an ordinary brake of the old construc- 
tion, which is put down by the stoker as 'the engineer turns off the steam. 
The result is to bring all the cars down upon the engine, with the whole 
weight of the momentum acquired. They press upon each other, and this 
pressure — ^the tender resisting powerfully, as its wheels are no longer turning, 
but sliding — is sufficient to put the instrument into play, and the wheels of 
the whole train are almost inmiediately blocked. The stoppage of movement 
is prompt, without being sudden, and the entire control of the train is cen- 
tered wbare it ought to be, upon the engine. 
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BydrosvUc RaiQrway Brake, — ^The fiaUowing is a description of a hjdrostatio 
rail-way brake reoentljr mtroduoed upon the Shrewsbury and Hereford Bail- 
way, iBngland : — ^The brakes themselves are iqpon the usual principle, but are 
placed upon every carriage, instead of on one or two only. A cylinder ia 
fixed under the carriage, 4^ inches diameter and 3 inches stroke ; and in this 
cylinder is fitted a soM piston, tiie rod of which is attached to the lever of tha 
brake. Into each side of the cylinder is screwed an iron tube, one inch in 
diameter, and terminating at eacdi end of the carriage with a joint of a novel 
character. When the carriages are connected, the tubes are made continuous 
by insertang into those joints a flexible tube between each carriage ; and when the 
^igine is atta(died to the train, that is also connected by a flexible tube, lead- 
ing iz^ tubes fixed in the bottom of the tender, whidi tubes are merely for 
the purposes of reducing the temperature of the water used in applying the 
brakes. The boiler is fitted witii a stop-cock near the startang lever, and 
ftom this cook is a tube connected to the tubes in the tender. When a train 
18 made iq>, and the engine attached, a cock inside the tender is opened, and 
the tubes throughout the train are allowed to fill themselves with water; 
water being only oompressable to thf extent of one mch in the 15,000, is al- 
ways ready to be acted upon at the moment At the present day, locomo- 
tives are worked at pressure of firom 100 to 160 lbs. per square inch ,* but for 
example's sake, we will take the lowest figure; therefore, with the cylinders 
before described, a power of 1,500 lbs. is given to each brake, no matter what 
may be the number of carriages in the train. The cylinder to work the ten- 
der brake is 4^ inches in diameter, with a 6 inch stroke, and gives a force of 
3,000 lbs. The mode of bringing the brakes into use is this: The engine 
driver shuts off his steam, opens the cock named in boiler, and in one second 
the whole of the brakes are on the wheds, and are taken off by the driver 
shutting the cock in the boiler, and opening the one in the tender. 

IHcl^s Sdf-iictiing Switch. — ^The switch is designed to be operated in all respects 
like the ordinary ones, with the additional property of springing instantane- 
ously into line when, in consequence of any misunderstanding or caretessnees, 
a wheel approaches in the wrong direction upon the main track. This prop- 
erty was put to a most unprecendented and almost fooL-hardy test on the 2'7th 
of June last, by running a train at the highest possible speed across not only 
one but all the switches in nearly a hundred miles of track, aU designedly 
placed wrong. The Buffalo and New York City railroad, 91 miles in length, 
had adopted this invention throughout, and over this whole line the newest 
and smartest engine was driven with two passenger cais, accompanied by 
some of the principal oIBcats of the road, to observe, or rather to experience^ 
any effects which mig^t foUow a fiulure. Fifi»en miles of tiiis Kfute, Offer 
U^ree of Ihe gaping ewUch^ was performed in 1*7 minutes ; showing a very 
high degree of confidence in the in&Uibility of the invention. The principal 
peculiarities of this switch consist in two elliptic springs, a lever, and a catch, 
"vi^uch are an to be considered as additional to the usual mechanism of a 
switch, but increasing the cost only some 26 or 30 dollars. The heaviest of 
these springs is just outside the track, between the rails and the switch-stand, 
and exerts a constant effort to throw the switch into such position as to make 
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the main line oonttnnons and perfect When the awitdi is moved oot of this 
poaitiion by the hADd-leyer, the second and smaller spring comes into plaj and 
throws forward a bolt which catches and holds the switch in places and at the 
same time elevates an aforementioned leyer, which is just within the trad^ 
some sixteen feet distant In case of the a|^roach of a car or engine in the 
wrong direction, the flange of the wheel {vesses upon the lever, detadieB the 
oatch, and the switch-rails Jump into place with considerable energy. At a 
speed o( 60 miles an hour, a locomotive moves 88 feet per second, and tiie 
3atch is consequently released only one fifth of a seocmd befi»e the wheels 
enter the switch, yet the movement is invariably completed in tim& 

BaiUey^a AdijusUibU Car Seat, — ^In this imjMxyvement which allows the seat 
to be adjusted at pleasure, so as to form an upright seat or an almost reclining 
lounge, the seats and backs are connected to each other and to a fixed fiame 
of cast-iron by rods or links which allow a corresponding motion to each, and 
the parts are so balanced by a very simple and substantial arrangem^it thai 
the passengers by simply throwing their bodies backward or forward with a 
moderate degree offeree, may change the position of the back to any angle 
required. The seat proper is always horizontal, the back alone being change- 
ak^e in its degree of inclination. It is difficult to convey, without the aid of 
engravings, a very distinct idea of this improvement To attempt it, howeveiv 
we should divide the whole into four, or rather six, distinct partEL 1st The 
fixed frames, one at each end of the seat, and rising to a point about midway 
between the seat proper and the ann-rest& 2d. The ann-rests, two in num- 
ber, entirely distinct fix)m, and independent o^ the firames. 3d. The seat; 
and 4th. The bade. The seat, back and arm-rests are neither of them fixed 
firmly. The seat is suspended to the frame by two vertical links at each side, 
which links are continued upward and support the arm-rests at their upper 
extremities, the whole being loosely jointed together at each connection by 
a suitable rivet Two additional links at each end of the seat, jointed one 
to the seat proper and the other to the arm-rest, extend h(»izonally 
backward and take hold of the back. With this arrangement^ by the aid 
of the flexible jomts, the relative position of all the parts may be easily 
adjusted. A "&iction-piece" is provided at the wall-side, which presses 
with considerable force against the end of the seat, and assists it in retaining 
any position given it» however loose the riveted joints may bec(»ne by reason 
of longKX)ntinued wear or bad workmanship. But for ttda "fiiction-pieoe" it 
will be readily seen there is no wear of any parts except in the rivet-holes; 
and the firames, linka^ arm-rests, eta, may be made as ornamental as desired, 
or may be bronzed or gilded at pleasure. This seat appears, on rather a 
brief examinatioI^ to be entirely firee fix>m any of the faults appertaining to 
the previous forms of adjustable seata It is readily reversed by simply lifting 
over the back, which Is upholstered on each &ce, and the liability to derange- 
ment or fracture seems to be reduced to the lowest practicable amount Pro- 
vision is mad3 for preventing the possibility of injuiy to tiie hands of in&nta 
or others in aiddenly changing the position of the seat, and one of its greatest 
reoommendatDus is, the &ict that no catches or other derangeable or perplex- 
ing fastenings ve required. 
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Steeping in Sail-road Can.'-^'iSi. S. Culyer of Newaric, Wayne Coonty, N.T. 
has inyented s yery simple and comfortable apparatos by which a traveler 
can sleep In a rail-road car without any of the inconyenienoes nsoaUy attend- 
ing that recreacion. The f^paratos consists of a bit of welting fkstened by a 
hook to the roof of the car, with a net at the end in which the head can be 
laid at any elevation ot angle desired. It is a most ingenious contrivance^ 
and so light as to be easily carried in one^s pocket 

Bqf)lacing Oars off ihe IhicftL— Mr. a P. Coon of Ifilwaokie^ has recently 
patented a device for moving cars, which, although operating slowly and by 
man-power alone, appears to be a decided improvement^ on the nsukl process 
fi>r putting cars on track again after a rail-road accident Our first impression 
was decidedly unjust, it appearing to possess little novelty; but in practice it 
has once been demonstrated to work with more ease, certainty and rapidity 
than any other (if we except the practice on some of the coal rail-roads of jerk- 
ing the wrecks unceremoniously out of the way, perferring to smash a few 
cars rather than detain another train for a single moment). Coon's apparatus 
consists of hand-screws somewhat like screw-jacks, which are made readily 
applicable to a common T rail, by slipping the clamp on over the ends^ so 
tibat by placing a rail transversely under each truck and applying the screws 
at each side the car may be safely lifted without guya^ and entirely supported 
on tibe cross railsL In this situation, suitable small rollers being previously 
provided between the swing beam and the rail, the car may be readily 
moved sidewise by a rope and a small windlass fitted on an end of each. The 
great difficulty arising from the disposition of the trucks to swivel about on 
their centers is completely avoided by this process; but in case any slight 
degree of deflection in this respect may be required by the circumstances, it 
may be given by bending the rail before screwing up. — Kew York Tribune. 

Improved Car OoupUng. — Mr. D. A. Hopkins of Ehnira, N. Y. has recently 
patented a cheap, durable and simple drawhead, which may be made self- 
coupling or otherwise at pleasure. The end or &ce of the drawhead is of 
cast iron, and somewhat heavier than the wrought iron ones usually employed. 
The moulb is flaring or funnel-shaped, which allows the link to stand at a 
confflderable angle when necessary. The link is held by pins in the usual 
manner, but the chief advantage of this invention consists in the introduction 
of a piece of iron immediately behind the pin, which piece is pressed forward 
by a slight spiral spring. The pressure of this piece against the end of the 
fink is sufficient by the aid of a narrow throat to maintain the link at any 
elevation desired, so that in coupling the link may be a^usted to meet the 
mouth of the opposite drawhead. To make the opposite drawhead self-coup- 
ling it is only 'necessary to partially withdraw the pin, so that the spring 
piece shall pass under its extremity and support it As the cars come toge- 
ther the link enters its mouth, presses back the spring piece, allows the pin 
to drop into place, and the union is completed. 

Ibote's Oar VenUkxtor, — ^The principle of this ventilator, which has been 
introduced on the New York and Erie Ball-road, is as followB: — ^In the center 
of the car, underneath the floor, is a transverse tank, containing twenty-five 
gallons of water. On each side is a case, with glass windows, reaching firom 
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the floor to the ceiliiig, indonng a foroe-pump, worked by being geared to a 
wheel of the car, which throws a beautiful jet of water ioside the case, aad 
is carried back into the tank by a waste-pipe; thus the water is used over 
and over again without waste. At the top of the case is an aperture throu^ 
the roo( to which is fitted a double bonnet^ fronting each end of the car, 
through which air is admitted into the case— the water abstracting all part- 
icles of dust and other impurities — ^whence it is conducted to a trunk running 
the length of the car, opening by means of several grates up into the car — 
thus furnishing a constant supply of fresh and pure air. The quantity of air 
admitted is regulated by a simple register, which can be turned by any one 
of the passengers. The air escapes at the will of the passenger by opening a 
little door in the window at his side; and though the air is constantly pa^Eh 
ing out, yet there is no perceptible cuirent until within two or three Inches 
of the little door. 

Prev&nMon of Dust in Railroad Coflra. — }£!, William H. Muntz, of Boston, 
Kass., has invented an improvement in railroad cars, fi)r preventing the rise 
of dust It consists in running a line of perforated pipes along the outade of 
each car, in such a manner as to permit the simultaneous discharge of many 
jets of water, in a lateral direction. These jets are intended to spurt out 10 
or 15 feet from each side of the car, forming a fine rain to prevent the rise of 
dust The tank for supplying the pipes will be carried on a separate trucks 
or each car may be furnished with its own reservoir. 

Bailtuay Scmdmg Appm-atas, — ^This improvement, recently introduced into 
England, consists of a sand-holder fixed in front to the engine framing, di- 
recUy above the rail, and having a conical bottom upon which the sand rests. 
Within the holder is a valve, suspended by a cord, running along the side of 
the engine, and which, by a simple arrangement, is placed under the complete 
control of the engineer. The end of the sand-holder terminates in an India- 
rubber tube, which not only prevents the scattering of the sand by the wind, 
but also prevents fracture in case of meeting with any obstacle. 

Independefni Whed Broken Frame Safety IVwcA:.— Mr. C. R. Disbrow, of Bath, 
New York, is the inventor of a very desirable improvement in car construc- 
tion, of which the above is the verbose and somewhat terrific cognomen. 
The term broken frame, sug^^ive of any thing but safety to the uninitiated, 
refers to the Hajct that the frame is divided longitudinally in the middle, and 
only connected by an extra axle running across the center — a construction 
which allows each half to oscillate vertically without affecting the other, and 
enables the car to ride over all the ordinary inequalities of the road with a 
steadiness previously believed to be unattainable. A "caboose" car, running 
on the Buflalo, Coming, and New Tork Rail-road was lately fitted with this 
improvement, and its practicability perfectly demonstrated, the car being 
found to run with such steadiness that writing could be executed in a very 
tolerable manner in its interior, even at high velocitiea There are four wheels 
in each truck, arranged in their usual positions, but the axles are divided in 
the middle, so as to allow each wheel to turn independently of its mate, thus 
overcoming the tendency to twist and fi^cture the axle, and to grind the 
flanges against the rails in turning curves on the road. Each truck is necea- 
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sarily provided with an extra axle (which may be very cheaply fitted, as there 
is but very little motion), and four extra boxes or bearings. — New York 
Tnbwue. 

A passenger car, constracted of hoop-iron, has been recently introduced 
upon the Sixth Avenue (New York City) Rail-road. The car is somewhat in 
the shape of a coach body, with an entrance for passengers at either end. It 
is made of hoop-iron, banded together like lattice-work, and weighs about 
3,500 pounds. It is considerably lighter than the ordinary wooden car, and 
is easily drawn by two horses. The cost of the car in question was about 
$1,600. 

APPLICATION OF STEAM FOR AGRICIILTURAL PURPOSES. 

At the Annual Exhibition of tiie Royal Agricultural Society of England for 
1855, an unusual degree of interest was excited in respect to the exhibition 
of machines intended to illustrate the application of steam to agricultural pur- 
poses. For portable steam engines adapted to ton use, eight entries were 
made, of ^ight, seven, and six-horse power. The prices ranged firom $900 to 
$1300 ; the cheapest engine of eight-horse power being entered at a cost of 
$900. In the trials, the getting up of steam involved a consumption of from 
18 to 24 pounds of wood, and from 18^ to 35 pounds of coal, in spaces vary- 
ing from 39 to 66 minutes. The quantity of coal consumed (per pound) pa 
horse, per hour, varied from 3^ to 10 pounds. The prize was awarded to an 
eight-horse portable engine, costmg $1,250, ocmsuming, in getting up steam, 
24 pounds of wood, or 28 pounds of coal, in 66 minutes, or 3j^ths pounds of 
coal per horse-power, per hour, when in ftdl operation. 

For the prize of £200 offered by the Society for the best steam-plow, tractor, 
or cultivator, several machines were entered. The most remarkable machine 
of this kind was a steam " horse" or " tractor," of fourteen-horse power, ex- 
hibited by Mr. Boydell. This is a carriage that takes its own railway along 
with it — trails, plank-bearings, and all — and keeps putting down and taking 
up its track as it proceeds. This strikes one at first like the idea of getting 
uito a basket and lifting yourself by the handles, but the editor of Chambers^ 8 
Jowmal has seen the machine operate, and thus describes it: — 

"It is evident that a flat deal-board will not, weight for weight, sink so &r 
down uito a bed of mud as will the xiarrow tire of a cart-wheel. It is evident^ 
too, that cart-wheels may have a railway tire or edge, instead of an ordinary 
tire or edge : and that a line of rails adnaits of being laid down upon a wooden 
plank. A person, likewise, may readily conceive the idea of laying down one 
of these rail-planks under each wheel ; and this, indeed, is very much like 
what is ordinarily done in the construction of a common railway. The prob- 
lem, therefore, was this: to construct the wheels in such a manner, that by 
means of certain mysterious-looking levers, pins, screws, and iron arms, these 
railway-planks, when passed over by the wheels, should be taken up by the 
machinery, and laid down in a new spot; and this problem has actually been 
solved. Each wheel admits of being represented as consisting of a circle in- 
scribed within a hexagonal frame of flat boards, each fiimished with railway 
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trimmings. If the hexagonal frame be sappoBed cat or divided into six com- 
ponent plankfl, one of these planks laid down beneath each carriage-wheel, 
and the carriage itself pushed forward, there wonld be supplied for it a short 
railway, haying a length equal to the length of each plank ; and the carriage, 
haying run on to the extremity of the rail-pl^uks, might easily be transferred 
to another pair, if they could be placed in due opposition with the last In 
this manner, by means of two sets of alternating planks, the carriage might 
be made to run to any required distance. Now, this is just that which is ac- 
complished by the rotation of the wheels themselyes in the carriage under 
consideration ; only, instead of the alternation of two pair of planks merely, 
the changes are played on no less than six pair, one pair alone being in plane 
contact with the underlying ground at one time.'' 

At the exhibition this machine ran itself from the show-yard, oyer some 
difficult and steep road, to the trial-field, and there went through the opera- 
tions of plowing, scarifying, and harrowing, with yery &ir success. Its per- 
formances seemed to stagger some of the old sticklers for things as they are^ 
giving a pretty broad hint that steam was msensibly coming closer to the 
&rmer. 

Another steam-plow, invented by Messrs. Fisker, of England, was exhibited 
on the same occasion, and is thus described in the London AgricuUKural 
Oazette: — 

"The -whole apparatus is novel, and, we may say, uncommonly promising. 
Instead of a heavy wire rope to drag the plow frame by main force, a lights 
endless hemp rope, only three eighths of an inch thick, communicates powor 
to the plow carriage, which we may call locomotive, as it propels itself in the 
following manner: a grooved wheel set ui motion by proper spur-wheels from 
the rigger actuated by the hemp rope, vnnds, as it were, along a strong 
wire rope laid upon the ground; and the frame, being thus carried slowly 
forward, drags plows or other instruments after it. The hemp cord does not 
touch the ground, but is held up at every forty yards' distance by a 'horse,' 
or small friction pulley-frame, about three and a half feet high. This cord 
travels at the rate of twenty miles per hour ; but the speed being reduced by 
the wheel-work upon the plow carriage, the latter travels only two miles per 
hour. When two plows are in work at onoe, having the draught of four 
horses, the strain upon the rapidly-running cord will thus be less than half a 
horse's draught We were informed by the exhibitor that a four-horse engine 
is sufficiently powerful to work two plows, and that with four hundred-weight 
of coal it will plow four acres in a day, the expense for labor bemg only that 
of two men and a boy. If this be strictly the feet, we have a complete in- 
vention able to plow light land at a cost of say 3*. per acre. That is not fer 
from the truth we are sure, for we ourselves saw one plow drawn at the rate 
of at least two miles per hour when the engine had only seven pounds' or 
eight pounds' pressure upon the square inch, and this was an engine of six- 
horse power at 40 pounds pressure. To be sure, the land had been previously 
plowed, pulverized, subjected to the trial of all sorts of drills, and been after- 
ward well trampled by hundreds of people, and consolidated with rain, so that 
the possible quantity and quality of the work could not well be ascertained. 
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The pLowing we saw was respectably though roughly done^ but there waa 
oae point really peiformed — ^the furrows were weU turned. If a steam cul- 
tivator can invert the soil thoroughly and cheaply, we may put up with a 
little imperfection in the straightneas of cutting and eyemiefis of laying. The 
method of anchoring the pulleys, and the arrangement of the pulleys and 
ropee, is very ingenious, and can hardly be ezpUuned with brevity. The 
anchorage consists of a plate or plow, a &w feet in length, and eight inches 
only in depth; this can be easily drawn forward in the ground without the 
trouble of digging holes, takmg up, setting down again, etc., and yet it pr^ 
gents a sufficient resistance sideways to the pull of the ropes. A wheel, pinion, 
and craok, on each anchor is used to draw it by means of a rope toward a 
fixed post, when it is required to be shifted. The arrangement of the ropes 
about the anchored pulleys is like that of the chains in a traveling crane, the 
anchorage being shifted fbrward at intervals without altering the length of the 
lepe. The plows are not rigidly attadied to the traveling frame, but are 
hung by short iron beams, which form levers, having a slight degree of play 
up and down. There are four plows — two befi>re and two behind the car- 
riage^ pointing opposite ways, a neat lever movement lifting two out of work 
and dropping the other pair of jdows m; so that the machine can plow both 
ways without having to turn round at the land's end.'' 

IMPEOVEMENTS IN THE MAJSTTPACTrCTRE OF STEEL. 

An important movement has been made in Bockaway, Morris County, 
New Jersey, for the manufacture of cast-steel directly from the ore, without 
the old process of converting the ore into iron and baking this iron into steel 
before converting it into cast-steeL The idea is not a new one of maldiig 
steel directly from the ore, but it has been deemed impossible to produce a 
muform and cheap product Improvements have^ however, been recently made 
by Br. Smith, of Bochester, and a company has been formed £>r practical 
wcMTking on a large scale. 

The process of converting the iron-ore into steel resolves itself into a se- 
ries of means to make the ore as pure as possible without the expense of 
smelting. For this purpose the best ore is selected to start with, this is 
stamped and ground very fine, and after this it is run through m a gn eti c ma- 
chines, washed thoroughly, eta After being dried, it is baked in a maimer 
very similar to the cvdinary way of baking bar-iron into steeL This is merely 
a brief outline of the process by which they expect to escape much of the 
drudgery and expense attendant on the old method.— .^eu; Tork IVUnoM, 

BULE FOB CALCUULTIKO THE WEIGErr OF A CASTDTG FBOX 
THE WEIGHT OF TTB PATTEBN. 

It is evident that the weight of a casting stands in the same proportion to 
the wdght of its pattern as the specific gravity of the former to that of the 
latter, allowing, at the same time^ for the shrinking, i. e., contracting of the 
4>iaff tii> g in oooljng. The following data are taken fixm an article of Pro^'t^Nasor 
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Eanunch. Ayerage spedflo gravity of materials used for pattens: Fine- 
wood, 0*600; oak, 0*785; beech, 0'121; pear-tree, 0*689; biroh, 0*664; alder, 
0*551; mahogany, 0*600; brass, 8*300; anc^ Y'OOO; tin (3 to 4 tin 1 leacQ^ 
7*900; lead, 11*000; cast-iron, '7'250. Compositions, red metal (10 to 16 per 
cent zinc), 8*600 ; bronze (copper, tin, and zinc, zinc and tin together 16 to 20 
per cent), 8*450; bell-metal (zinc and tan 20 to 26 per cent), 8*900; cannon- 
metal (tin 6 to 10 per cent), 8*760. 
The shrmking or contracting in cooling, is; 

ForbnuML IfhimSl 

Forbronse .IftomSS 

For Bine. IfromST 

For cast-iron 1 from 89 

For cannon metaL 1 from 401 

This means that 21 cubio inches of melted flmd brass will, after ooolJDg^ oo- 
cupy only 20 cubic inches. 

If 8 is the specific gravity of the pattern, S specific gravity of the casting, 
a the ratio of shrinking, P weight of the pattern, and G the weight of the 
casting, the rule is: 

The following table gives the numbers with which the weight of the pat- 
tern is to be multiplied to obtain the weight of the castings nearly: 

IBS OASXnra MADS OP 



llMMtMm 
made of 


Oaat. 
Iron. 


BraM. 


R«d 

metaL 


Branae. 


BeU- 
metaL 


Cauioa- 
metaL 


Stale. 


Pine-wood... 


...U-O 


16-8 


16-7 


16-8 


17-0 


17*1 


18-6 


Oak 


.... 91) 


10-1 


10^ 


10« 


10-8 


10-9 


8-6 


Beeoh. 


... »•! 


10-0 


11-4 


11-8 


U-8 


11-6 


94 


Pear-tree...., 


....10-2 


11-5 


11-9 


11-8 


12-8 


12-4 


9^ 


Birch 


....10-6 


U-ft 


12-8 


12-9 


18-8 


18*9 


104 


Alder. 


...w-s 


14« 


14-9 


14-7 


15^ 


16« 


1»8 


Biahogany.... 


...11-7 


18-9 


88-7 


isa 


141 


14-9 


11-8 


Braas , 


.... 0-84 


0-96 
118 
1-00 
0*78 


0^» 
117 
1-08 
0*74 


0-98 
116 
1-08 
0*74 


1-09 
1-21 
1"07 

0-n 


1-08 
!-» 

1-08 
0-78 


0^ 


Ziac 


.... 100 


0-98 


Tin 


... 0-89 


0^ 


Lead 


... 0-64 


0^ 


Gast-iron 


... 0-9T 


1-09 


118 


1*19 


1-17 


118 


0-98 



If you wish to know the weight of a casting in brass ftom a pino-wood 
pattern, weigh the patteicr- say 3 ounces— and multiply by IS'SXS^-d^^ 
oonces; if cast in iron, 14 0X2—42 ounces. 

HAKINQ BTB[EL TTBES. 

At the works of F. Crupp, of Eisen, in Westphalia^ tyres are Ibrmed of 
cast-steel in a very mgenious manner. A flat bar of steel is taken, two holes 
bored in the ends of the bar, and by powerful maohineiy is out through fimn 
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hole to hole. It is then opened out, and between rollers a perfect tyre is made^ 
-without a weld. They have a tyre on exhibition at the workSi which, after 
romiing 30,000 miles, presents scarcely any appearance of wear on its sur&oe. 

IMPSOYED TUTSB FOB SMITHS' HEABTHS. 

The following improyements in the constroction of tnyres fi>r smiths' ftar- 
naces, has been made hj J<dm Femie of England. Mr. F., haying obsenred 
the defects in the common water tuyeres, which in laige fires were sometimes 
burned out in a day, fomid that, firom &e smallness of the water-space, steam 
was formed at the end, which drove the water back into the dstem, and it 
strack: him, as an improvement, to make the space sufficiently large to allow 
a free circulation of the fluid, and thus prevent the formation of steam. The 
entire annular space round the nozzle of the blast-pipe, instead of being sup- 
plied vvith water from a tube only, is placed in communication with a large 
body of fluid by opening direct into the water dstem, which insures in all cases 
a good supply of water, and as that portion nearest the fire gets hot^ it drca- 
lates, and prevents the metal getting too high a temperature. The first one 
on this principle was put to work in 1846, and proved eminentiy successfol ; 
it was a single casting, with the inner pipe for Ihe blast, carried straight 
tibrough to the back of the watw reservoir. A modification was suggested, in 
which the tuyere was cast in two pieces— the one nearest the heat being fixed 
on a conical joint with bolts and nuts, which can thus be removed whien 
bomed out, and a new one supplied. 

IMPB0TB2O27TS IN HBAUNG APPABATUS. 

General Dembinski, of Paris, has recently patented some novel and mgenious 
arrangements for obtaining heat, to be applied to heating or warming rooms 
and large buildings, hot-houses, and to cooking and other purpose& The 
general principle adopted by the patentee^ iff such an arrangement of fluted or 
plain tubes, with tufts of wire passing through them, to be heated in any 
convenient manner, as, while hot, can have water conlanually to flow over or 
through them. The heated sur&tce being extensive^ in proportion to the 
water to be heated, keeps the latter in a constant state of ebullition, and by 
passing in that state through other pipes, so as to recirculate over the heated 
soriace, great economy of ftiel is estimated by the patentee to be the result 
A large square or circular flattened vessel is connected with a smaller one by 
a tube of small diameter at their upper part, and by one of large caliber be- 
low ; the steam and water, in a state of ebullition, pass along the upper pipe^ 
and the water through the larger tube below, keepmg up a constant circula- 
tion. In such case a single ga&-bumer only is employed, and the heated pro- 
ducts of combustion so confined by a tube, as to heat the whole apparatu& 
There are various modifications of the arrangement, by which a whole suite 
of apartments can be heated with great &cLlity. Ornamental vases, piUan^ 
plintiis, and other architectural and femcifid deogns, may be made the heating 
medium In halls, stalrcaseB, single apartments^ etc 
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nCPBOTEVENT IN FUENAGBB. 

Dr. B. H. Wafihbum of St. Lotus, has invented a method ci feedin^^ air to 
boilers, on the so-caJled " tornado principle." The arrangement is as foIlowB : 
Two connecting cones or funnels are inserted in the doors of the foniaoe^ 
which insures a steady draught, and giyes the air the form of a whiiiwiad. 
The ash-pit is inclined at a good angle, readiing the bottom of the boiler fixxn 
the door in the space of a few feet^ and thus eveiy particle of heat is saved 
and applied to the sur&ce with the greatest intensity. 

STnohe^onsuming Furnace for Bituminous Co<A. — ^Messrs. Hau^igrove and 
Wheatly, London, have obtained a patent for a new fomace to consume the 
smoke of bituminous cooL The furnace is fitted with two sets of grate baiB 
slightly indining upward toward the back end. Between the ^nt and bat^ 
set of bars a hollow perforated movable bridge or partitum is fitted, and con- 
nected with a lever, by which the fireman can move it up or down. When 
this bridge is depressed, access may be readily had to the back bars firom the 
firont ones. A bright glowing fire is kept in the back bars or grate by push- 
ing back the incandescent fuel firom the firont one. After the back grate is 
supplied with glowing coals, the central bridge is raised, and all communi- 
cation between the two fires is cut ofi^ except tiuough holes or perforations in 
the bridge. When firesh fuel is thrown on the firont grate, a laige quantity 
of unoonsumed gases are immediately evolved, which, in passing through the 
perforations in the movable central bridge, are tiiere mingled with a current 
of warm air coming from below the fiimace through the hollow part of the 
bridge, and then pass in streams over the badic fire, ignite, and are consumed 
— in other words, converted entirely into carbonic acid gas, with a great de- 
velopment of heat A door is placed behind the furthest set of bars fi>r the 
purpose of cleaning out the back fiimace. 

MacferroffCa Sdf-reiainmg GrcUe Bars. — ^These patent bars have mortices 
on one side and tennons on the other, at the part where the bars touch each 
other, so that when a set are placed side by side with the tennons of one fit- 
ting in the mortices of the next, it is impossible for one bar to rise above an- 
other. This preserves a uniform level at the top, and prevents them fiom 
warping. 

Bow^s BornirdFoaight Smojcekss Fuma/ot* — ^In this fiimace, devised by Mr. 
R. H. Bow of Scotland, the draught is reversed — ^that is, the flame, air, eta, 
proceed downward through and fix)m the fire; and it is therefore, proposed to 
call it the "Down-draught Furnace." The principle of its action is very sim- 
ple. The smoke, liberated firom the superincumb^it coal, is, by means of the 
suction of the chimney, carried, along with a due admixture of air, down 
through the brightly burning fuel which forms the lower stratum of the fire, 
and thus becomes intensely heated and completely burned. Contrary to what 
might have been expected, the combustion is very rapid; in some experi- 
ments made with a grate of |- of a square foot in area, the combustion was at 
the rate of SOlbs. of coal per square foot of grate per hour; the height of the 
chmmey bemg nearly 35 foot This result is jffobably due to the self-defMV 
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ing powOT of the furnace, and the comparatively dense state of the air when 
it mingles with the fuel The combustion readily spreads upward to the fresh 
coal from the action of the strong radiant heat. 

Chipper' s Smokeless Furnace, — ^The principle of this recent (English) inven- 
tion is that of mechanical motion applied to the bars, but different from any- 
thing yet introduced. Every alternate bar is so connected with a cross-piece 
at each end as to form one entire movable frame, which is connected by 
gearing with the motive power. The motion given to it is angular; first, the 
bars rise very slowly about an mch above the stationary ones, they then 
move gradually in a lateral direction toward the bridge, again sink in a verti- 
cal direction about an inch below the other bars, and then move laterally for- 
ward to their original position. What are termed the stationary bars are not 
fixed as usual but hung in such a manner aa exactly to balance the vibrating 
frame with the load of fuel which it has to move, thus taking but little power 
fix)m the engine to keep them in motion. The fiiel is fed through a hopper 
and regulating incline plane, and the whole is self-acting, requiring but littie 
attention from the stoker. "We were informed that this apparatus has been 
in constant use about six months, that no diflSculties whatever arose from the 
mechanical motion; there was an entire absence of clinker, nearly perfect 
combustion of the fuel was effected, and during our visit not a particle of 
smoke was visible from the chimney. Mr. Gripper estimates the saving of 
fuel alone at about 10 per cent, besides numerous other advantages. — London 
R, R Jott/mal 

ON THB CONSUMPTION AND BJCONOMT OF FUEL. 

The following paper on this unportant subject, with the notice of some new 
inventions connected therewith, was recently read before the London Society 
of Arts, by the well-known physicist, Br. Neil Amott 

Is it possible to avoid or to consume smoke — ^in other words, to produce a 
smokeless fire ? Common coal (bituminous) is known to conast of carbon and 
bitumen or pitch, of which pitch again the elements are still chiefly carbon 
and hydrogen, a substance which when separate, exists as an air or ga& 
When the coal is heated to about 600® Fahrenheit, the bitumen or pitch 
evaporates as a thick, visible smoke, which, when it afterward cools, assumes 
the form of a black dust or flakes, called blacks or soot If that pitch, how- 
ever, be heated still more, as it is in the red-hot iron retorts of a gas work, or 
in rising through a certain thickness of ignited coaJ m an ordinary fire, it is in 
great part resolved into invisible carburetted hydrogen gas, such as we bum 
in street lamps. Now when fi^sh coal is thrown upon the top of a common 
fire, part of it is soon heated to 600®, and the bitumen of it evaporates as the 
visible smoke, which immediately rises. If the pitchy vapor, however, be 
heated to ignition by the contact of a flame, or of ignited coal near the surfece, 
it suddenly becomes in great part gas, and itself bums as flame. This is the 
phenomenon seen in the flickering and burning which tskjaea place on the top 
of a common fire. But if fresh coal, instead of being placed on the top of a 
fire, where it unavoidably must emit visible pitchy yapor or smoke, be intro 
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dnoed benea^ the bxffning red hot ooal, bo that its pitch, in rifling as yspac, 
most paaa among the parts of the burning masB, it will be partly resc^Ted into 
inflammable coal gas, and Will itself bum, and inflame whatever else it toachesL 
Persons ofl^n amuse themselyes hj pushing a piece of fresh coal into the 
center of the fire in this way, and fbea observing the blaze of the newly-fivmed 
gas. 

Various attempts, beginning perhaps with Dr. Franklin, have been made 
to get rid altogether of smoke : one of the most recent of which was made by 
a London manu&cturer, Mr. Cutler. He placed a box filled with coal mider 
the fire, with its open mouth occupying the place <^ the removed bottom ban 
of the grate, and in the box was a movable bottcnn, supporting the coal, by 
nusing which it was lifted gradually into the grate to be oonsomed. The 
apparatus for lifting, however, was complicated, and liable to get out of order, 
which with other reasons, caused the stove to be little used. The movable 
bottom rested on a cross-bar of iron, which in moving was guided by slits in 
tiie side of the coal box, and was lifted by chains at each end, drawn up by 
a windlass. Dr. Amott then described a new fire grate somewhat on the 
above-noticed principle but more simple. The charge of coal for the day is 
placed in a box immediately beneath the grate, and is borne upward aa 
wanted, by a piston in the box, which is raised by the poker used as a lever, 
and as readily as the wick of an argand lamp is raised by its screw; the fire 
is thus under command, as to its intensity, almost as completely as the flame 
of a lamp. There are notches in the piston-rod for the point of the poker, and 
a ratchet catch to support the piston when the lever is withdrawn. The 
coal-box of an ordinary fire may have a depth of seven or eight inches, which 
will receive torn twenty to thirty pounds of coal, according to the area In 
winter an inch or two more depth of coal may be placed over the mouth of 
the box before the fire is lighted, and m warmer weather the box will not 
require to be quite filled, that is to say, the piston, at the lime of charging^ 
needs not to be lowered quite to the bottom. 

If it become desirable to replenish the coal-box it may be easily done, as 
follows : when the piston has been fuUy raised so as to have its flat sur&oe 
flush with the bottom bar of the grate, a broad fiat shovel is pushed in upon 
the piston, and it becomes at once a temporary floor to the grate and a lid to 
the coal-box. The piston bemg then allowed to smk, the lid is raised and the 
box filled with a new charge of coal, when combustion goes on as in the 
morning. This fire is lighted with great ease. The wood is laid on the upper 
surface of the fresh coal filling the coal-box, and a thickness of three or four 
inches of cinders or coked coal left from the fire of the preceding day is placed 
over it The wood being then lighted, instantly ignites the cinder above, and 
at the same time the pitchy vapor Scorn the freab. coal below rises through the 
wood-flame and cinders, and becomes sufficiently heated to inflame itself and 
so to augment the blaze. When the cinder is once feirly ignited, all the bitu- 
men rising through it afterward, becomes gas, and the fire remains quite 
smokeless ever afterward. 

In the new grate, because no air is allowed to enter at the bottom of the 
coal-box— for the piston-rod fits its opening {Hetty aocurately-^there is no 
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combustion below, but only between the bars of the grate, where the fbd is 
so completely exposed to air, and near the month or top of the coal-boz. The 
unsatisfactory results of some other attempts to make such a fire, have been 
owing in part to the combustion extending downward in the coal-box, be- 
cause of air having been admitted below ; and the consequent melting and 
coking of the mass of coal, so as to make it swell and stick, impeded the lising 
of the piston. A remarkable quality of this fire is its little tendency to be ex- 
tinguished. Even after nearly all the coal in the grate has been consumed^ 
the air will descend into the coal-box and keep the fire there gently alight^ 
for a whole day without any stirring, and yet ready to bum up actively the 
moment the piston is raised. "Par the purpose of allowing a graduated admis- 
sion of air, in order to ensure the maintenance of combustion with rather more 
activity, there is a slide in a small door at the front bottom of the coal-box. 
Before lighting the fire, whatever ash remains with this form of combustion, is 
removed off the piston. The fire is extinguished by allowing it to exhaust 
itself or by lifting out the few lumps of coke or caked coal which remain. 
The charge should be such that enough dnder or coke may be left for the 
smokeless lighting of the next day. By the means above described, the pro- 
duction of smoke is obviated. We now come to consider the subject of the 
waste of fuel in ordinary fires. Count Bumford showed that fths of all the 
heat produced in a common open fire passed up the chimney with the smoke, 
and therefore to waste ; and he appealed in corroboration to the experience 
of those who use close stoves, which do not thus waste heat up the chimney, 
and where much less fiiel than is needed in open fire suffices. As an exem- 
plification of the above, Dr. Amott gives the following striking illustration:— 
" I have an enclosed fire which, for 14 years past, has maintained for 24 hour^ 
firom October to May, a continued temperature of 60° or more, acoOTnpanied 
with good ventilation, by an expenditure of only 12 lbs. of coal, or about one 
fourth of that used hi an open fire bummg firom 16 or 16 hours. The i^p- 
ture by which the fresh air enters the stove to maintain sufficient combustion 
to warm the room is about three quarters of an inch hi diameter." 

If this be compared to the aperture of a common chimney-pot, which has ft 
diameter of ten inches, and an area or size 160 times greater than the stove 
in question, and we take into conaderation the rapidity with which a column 
of dense smoke filling that pot escapes fix)m it when the fire is burmng briskly; 
and reflects fiirther that such column consists entirely of the warmest air fix>m 
the room, blackened by a little pitchy vapor fix)m the fire, there is proof of 
prodigious waste, and room for reasonable hope that a saving is possible. To 
see how a saving may be effected, the exact nature of the waste in such cases 
has now to be explained. A siugle mouthfiil of tobacco-smoke, on issuing, im- 
mediately diffuses itself so as to form a cloud larger than the smoker's head, 
and soon would contamhiate the whole air of a room, as would also the smoke 
and smeU of wood, paper, or other combustible burned in a room. Now, the 
true smoke of a common fire is not the whole of what is seen issuing from the 
chimney top, but only little dribblets or fits which shoot up or issue firom the 
cracks in the upper sur&ce of coal which forms the fire. These fits, how- 
ever, quickly ^ffiise themselyes like the tobaoeo-smoke in the air around 
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them, that ia to say, in the large yolume which fills the space left over a ooin- 
iDoa fire. The whole of the air so contaminated, and which may be in volume 
30, 50, or 100 times greater than that of the true smoke, is then all called 
smoke, and must all be allowed to ascend away firom the room. It is evi- 
dent^ then, that if a hood or cover be placed over a fire, so as to prevent the 
diff\]8ion of the true smoke or the entrance of pure air fix)m around to mix 
with it, except just what is necessary to bum the inflammable gaees which 
rise with the true smoke, there would be a great economy. This has been 
done in the new fire-place, with a saving of firom one third to one half of the 
fuel required to maintiun a desired temperature. 

The stalk of the hood passes closely through a plate or other stopping 
through the bottom of the chimney, so that no air shall enter the chimney 
but through the hood ; and there is a throttle-valve or damper in the hood- 
stalk, giving perfect control over the current of air that passes through. N^o 
part of the apparatus is more important than this valve or damper, and its 
handle or index must be very conspicuous, and have degrees of opening marked 
on its plate as clearly as llie points are marked on a compass card. When 
the valve is quite open, the chimney acts to quicken the combustion, like 
that of a blast furnace, or like a forge-bellows, but, by partially dosing the 
valve^ the current may be diminished until only the most tranquil action re- 
mains. The valve should not be open in general more than just enough to 
let all the burned air or thin smoke, which is scarcely viable, pass through. 
When the valve is once adjusted to the usual strength of chimney action, it 
requires little change afterward. In many cases, it is desirable to be able to 
command and modify, by a movable plate, the size of the fix)nt opening of 
the hood or fire-place, as well as the opening of the chimney-throat By the 
proper adjustment of the two, the desirable brightness of the fix)nt of the fire 
may be maintaiped. The chimney-flue above the upper opening of the hood 
should have its sides made slanting, so as not to harbor dust or any soot 
which, firom any careless use of the fire, might be produced. The edze of the 
chimney-flue is not important Other great evils of the present open fires are 
that there are great uregularities and deficiencies in their heating and venti- 
lating actions, which bear so powerfully on the public health. The hood and 
its damper, by influencing these, may appear, perhaps, of more importance 
than as saving the fueL This arrangement, by allowing so small a quantity 
of air to pass through in comparison with what rises in an open ordinaiy 
chimney, lessens in the same degree the cold draught of air toward the fire ' 
fix)m doors and windows, and which are common causes to the inmates of 
winter inflammation and oth^ diseases ; and for the same reason, the heat 
once radiated fhnn the fire toward the walls of the room, not being again 
quickly absorbed and carried away by such currents of cold air as are referred 
to, remain in the room, and soon renders the temperature of the whole more 
equable and safe. Still more completely to prevent cold draughts approach- 
ing firom behind persons sitting around the fire, the firesh air fix)m the room is 
conveniently admitted, chiefly by a channel which leads directly fi-om the ex' 
temal air under the floor to the hearth, and there allows the air to spread 
trom imder the fender. The fimder, exposed to the fire near it^ becomes hot ; 
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Uie cold, fresh air then rieing under it takes from it the excess of its heat, and 
80 becomes itself tempered, before it spreads in the room. The importance of 
general ventilation again is strikingly illustrated \>y an occurrence which hap- 
pened not long since in Qlasgow. A large old building which had been form- 
erly a cotton-mill, was fitted as a dwelling-house for persons of the workings 
olasaes, and had nearly 500 inmates. Like all foul and crowded human 
dwellings, fevers and kmdred diseases soon became prevalent there. After a 
time a medical man, who was interested, obtained permission from the pro- 
prietors of a neighboring chemical works, in which there was a lofty and very 
poweiM chimney, to make an opening of one foot in diameter into the side of 
the chimney for the ventilation of the lodging-house. He then connected with 
this a main tube from the lodging-house, which had branches running along 
all the passages or galleries, and from the ceiling of every separate room a 
iDuall tube communicated with these branches. Soon after, to the surprise as 
well as to the delight of all concerned, severe diseases entirely disappeared 
from the house, and never returned. 

Now the ohimney of the new fire-place, although not very tall has a ventir 
lating power scarcely inferior to that of the Glasgow Chemical Works. The 
arrangement of the hood with its valve, as above described, by allowing only 
unmixed and very hot smoke to enter the chimney, instead oi^ as in common 
chimneys, smoke diluted with many times its volume of colder air, increases 
the draught just as it does the heat of the chimney, and through an opening 
then made into the chimney from near the top of a room, aU the hot, foul air 
in the room, consisting, perhaps, of the breath of inmates, smell of meals, 
burned air from candles, lamps,etc., and which else accumulated and stagnated 
at &st near the top of the room^ is immediately forced into the chinmey and 
away. This is strikingly proved by placing, near the ventilating opening, a 
light body, as feathers or shreds of paper, suspended to a thread, and seemg 
with what force it is drawn into the opening. 

ON THB CONSUMPTION OP SMOKE, 

^e sa1]ject of the consumption of smoke contmues to be fr^nently dis- 
cossed in most of the scientific journals and circles of England. Mr. Muir, 
in a oommunication to the Society of Arts, states that the statements often 
made, that from seventy-five all the way down to ten per cent of fuel can be 
saved by the consumption of smoke, are not founded upon any reliable &.cts. 
We have never seen any evidence to satisfy that the direct saving from the 
burning or prevention of smoke was over five per cent, and in some cases no 
difference has resulted in the quantity of fiiel consumed, whether the smoke 
was consumed or not The conditions requisite for combustion are, that the 
subjects of combustion — ^the fiiel and the oxygen — should be brought in con- 
tact and subjected to heat sufficient to unite them. But the smoke discharged 
&om frunaoes ^ generally the result of imperfect combustion consequent upon 
the stoppage of the process after it has been begun. The stoppage, in many 
cases, is caused by deficient draught ; from want of air the heat necessary for 
combustion is not maintained. But a commom cause of dense volumes of 

4 
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black smoke is not so much the want of a drangfat, as the stoppage and ooni' 
bustion of the products of the fuel, nearest to the grate bars, bemg passed 
through a layer of fresh ftiel and upon the incandesoent By &r the greater 
quantity of smoke is caused by the passmg of the Seated gases through this 
layer of cool, fresh fuel, and the better the draught the blacker and more 
abundant will be the smoke. The means, then, by which the formaticm of 
smoke can be prevented, or consumed "v^en formed, are draught, adequate 
dimensions of boiler, and good management 

Adequate dimensions of the flue or chimney are primarily necessary to pre- 
vent or consume smoke. Adequate dimensions of the boiler are not necessary 
to consume smoke, but to consume it econonucsJly and consistently with the 
performance of the work to be done. Draught is the first requisite, for with- 
out it smoke can neither be prevented from burning nor consumed after form.- 
ation. To many it may appear a very extraordinary thing, that when 
smoke is burned, less steam is raised in a given time. It seems sound reasoning 
to say smoke is fuel, and since steam is raised by the burning of fhel, the burn- 
ing of smoke should raise steam. This is so &r correct ; but I have observed 
thafc in many cases where smoke is consumed by the admission of air above and 
not through the fuel, there is not so much coal consumed, and since coal is fuel, 
it is evident that the burning of smoke may, by decreasmg the consumption of 
fuel, lessen the heat of the furnace, and thereby reduce the quantity of water 
evaporated in a given time. In a steam boiler furnace, if the air be admitted 
above the fuel, then it is consumed less quickly, and the rate of evaporaldon 
is slower; and as the most active part of the bdler is that right over the fire^ 
and for a short distance beyond the bridge, it is evident that any reduction of 
the heat of that fire wiU have to be balanced by increased heat in the flues^ 
and whether that will or will not be the case, when smoke is burned, will de- 
pend upon the relative constituent parts of the friel, the setting of the boiler, 
and the power of the draught. Nothing can be more perplexing and unsat- 
isfkctory than the comparative results of experiments made indifferent places, 
when the construction and setting of the boiler, with the dimensions of the 
several parts, are not aJso given. 

A good draught in a furnace is the main element in its economy. I have 
known a ton of coal saved in a week by adding to the height of the dumney; 
the sharper the draught the greater is the heat, and the greater the hea* the 
more perfect the combustion, and the more perfect the combustion the greater 
is the economy, and, with good management, the less the smoke — thus draught 
is the prime requisite both for economy and for the consumption of smoke. 

About twelve years since, a warm controversy was carried on respecting 
the feeding of furnaces with warm or cold air. Mr, Muir thinks it does not 
much matter if it be or be not heated before admission into the fhmaoes; 
first, because, though it is heated, the degree is not very high ; and secondly, 
because it is generally heated by the fUmace itself and in that case heatin|^ 
^e air is like robbing Peter to pay Paul. When the air is heated, a laigef 
ap^ture is required for the admission of the required quantity. When the 
aperture is of the requisite size, it is so much gained i^ before entermg, the 
air W^d receive be«>t yrhich woiald otherwise be wasted, 
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In another commtmication to the London Society of Arts, Mr. Woodoock 
maintained that the siniplest means of preyenting the formation of smoke waa 
by providing for an ample supply of oxygen in a condensed state, in the form 
of cold air, to the fhel in the fire bars; and by administering sach farther 
sapply of oxygen to the heated gases as might be neoeflsary for their complete 
combustion while in contact wil^ the boiler ; this latter supply bemg giyen at 
Boch a temperature as would insure the successiye ignition of the gases as 
they were eyolyed. Thus, by establishing nearly perfect primary combustion, 
the quantity oi smoke evolved is reduced to a mim'mum, of which no visible 
trace ever reached the summit of the chimney. 

An apparatus, by which this desirable end w«a attamed, was described to 
consist of two parts, each being the addition of a yeiy simple sqsparatus to the 
ordinary boilw furnace. The first of these was a double set of thin iron bara^ 
lying horizontally in the direction of their length parallel to each other, im- 
mediately beneath the grate in the ash-pit. Each set of bars resembled a 
Yenetian blind in its arrangement, the bars being inclined at an angle of 45^ 
to the horizon in the direction of tiieir width. The bars of the two sets were 
thus inclined in opposite directions, and being so dose together that a vertical 
straight line could not pass between any adjacent pair of them, yet &r «iough 
fi^)art to allow all cinders to &11 freely through, and the air to pass finely up- 
ward to the fire. The bars were of the same length as the grate, so as to 
extend fix>m fix)nt to back. The efifect of this arrangement is to screen the 
ash-pit completely from the heat radiated directly downward from the grate, 
and so that scarcely any would pass through by reflection. In &ct, not a ray 
of heat could reach the ash-pit from the furnace without suffering four reflec- 
tions fiiom rough iron sur&oes, which would leave a mere shadow of a ray for 
farther progress. Thus a large quantity of heat, which would otherwise be 
radiated out of the famace into the ash-pit, thence reflected, and so lost, was 
saved for the boiler. The ash-pit also was onlyslightiy heated by the cinders 
which fell through; and this source of heat might be reduced to any extent 
by firequentiy removing the rubbish fit>m the pit. Another consequence was, 
that the air passing from below through the grate, not being heated in the 
ash-pit, entered the fire cold, and therefore not as it did fix)m ordinary ash-pits 
in a rarefied condition. By its coolness this air prevented, to some extent, 
the burning of the grate bars; and, by its unrarefied state, produced a more 
intense and rapid combustion of the fiiel afi;er it had passed the bars. 

Another part of the contrivance was more especially the smoke-bummg 
apparatua It consisted of a set of tubes, open at both ends, passing through 
the furnace horizontally fcom front to back, and terminating within the wall 
of the front of the bridge, with valves to regulate the access of air into the 
tubes. The fire-bridge differed materially from that of an ordinary furnace. 
It was hollow, and divided into two parts, the larger of which stood up fi:om 
below; the other, which was more shallow, was in contact with the boiler. 
Between them all the products of combustion passed fi*om the f\nnmce. Hie 
two parts communicated with each other by channels at the sides, and thus 
formed together an annulac chamber. The tubes before mentioned entered 
the fi*ont wall of this chamber, and thus established a communication between 
the interior and the outer air. The back wall, or plate^ both of the upper and 



Digitized by VjOOQIC 



76 AWKUAIi OF SOIENTIFIO PIBGOYBBY. 

the low«r part of this ofaamber, or bridge, being perfiHwted witL nmnfinoas 
holes, opening firom the interior of the bridge to the space beyonc it^ eslab* 
lished a direct oommunioation between the outer air and the throat d the fln& 
Th«re was a second solid bridge beyond the firsts descending fiom the tipper 
side of the flue ; this, by intercepting the direct chaonM through that part of 
the passage^ retarded the flow of the smoke and gases, and caused their per- 
fect mixture with each other within the space between the bridges. The 
result of this arrangement was, that a current of highly heated air, which 
passed through the tubes in the furnace, escaped at the bridge thioo^ the 
perforations in the back wall, and mixing wilh the gases from the furnace, 
which held the smoke m suspension, converted the smoke into flame. It was 
calculated that by the adaptation of this apparatus to marine hoSka the high 
tempwature of the boiler-rooms would be obyiated, and that the steam yeasels 
would not be so evident from a distance as they now were^ by the roihunes of 
smoke they give out. 

PITLVEEIZING HACHmS. 

A machine for the pulv^ization of sugar, gum, and other substances whidi 
can not be easUy ground without dogging, has recently been inv^ited by 
Mr. Chase, of Boston. • 

The machine consists in a novel and ingenious application of stampers af- 
fixed to a revolving plate attached to the central shafl^ and acting within a 
circular chamber or mortar. Within this mortar is a circular disk, which oc- 
cupies the center space, and is furnished with projections or wings on its 
edge, which divides that part of the mortar nearest its outer edge into a 
number of rotative cells or chamber& In each of these cells one of the 
stampers is placed. When the machine is set in motion the stampers and 
disks are carried round together, and the former are alternately lifl»d and 
dropped by means of the gearing and cams placed around the center shaft. 
Each stamper thus makes eighty beats during a single revolution of the shaft. 
The cells are fed by the hopper through the spout ins«1»d into the side of the 
mortar, and, having made one rovolution, are emptied through to another 
hole at the bottom of the mortar into the bolting-sieve placed in the chamber 
beneath the hopper. 

Thero is one peculiarity in the action of the stampers in this machine 
which deserves notice : The sides of the cells in which the pounding takes 
place, being constantly in motion, the material to be pounded is carried round 
by them, and pushed along or turned over upon the fixed plate which forms 
the bed of the mortar. By this action a fresh sar&ce is constantly presented 
to the blow of the stamper, and the ingredients to be pounded never can get 
beaten into a hard, compact mass, as is often the case with fixed stampeRf, 
and thus a very large amount of their power is rendered ineffective, 

ABSBSTINa AHD SmcnNG IBPRING8 FOB FQ^&SNGOIBa, 

The following extract ttom the specification of a patent granted Franklin 
G. Smith, of Columbus^ Tennessee^ sufficiently expUuns the natm» of ^ 
above-enti&ed invention: 
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The deagn of these springs Is to prevent ^e great waste of pow«r incarred 
in working the common fire-engine, by catising the descending arm of the 
working lever (instead of being arrested by some solid part of the machine) to 
give over ail its momentum to springs of sach strength as easily to offer 1^ 
reqnisito resistance to the blow, and of soch elasticity as to give over nearly 
all of their power to the retum-stroke of the engine. In the fbrm commonly 
seen, every saccessive stroke of the fire-engine starts from a dead rest, and 
the power with which the stroke ends is totally lost in giving a blow to the 
frame of Ihe engine, giving it a very serious ooncnssion, and cansing painM 
shocks to the arms of the firemen. The springs now proposed prevent all jar 
and concussion firom the stroke of the levers, and (supposing the springs to be 
perfect, that is, to re-act without any loss of power fi-om fiiction) they convert 
the entire power with which the stroke is ended, into power acting in the 
opposito direction for beginning the next 8trok& They may be made of any 
Aape and any material so that th^ will arrest the whc^ momentom c^each 
ebKikej and redact wi& energy in starting the succeeding stroke. 

Zmc BOOFS. 

A sqiiare of 100 feet of zmc, at 22 ounces to tiie Ibot (No. 14 gaogeX 
weighs, when laid on with laps and rolls, 150 pounds ; the same surfiioe in 
BngSsh slates, weighs 830 pounds, and in plain tiles 1,900 pounda Zinc is, 
0(msequently &^ times lighter than slates, and nearly 14 times lighter than 
tiles, m additi(m to the saving of scff&ce and weight, by the flatness and 
lightness of the firamework and suj^rting wails. As compared with lead, 
the density of zinc is T'lO, while that of lead is 11*35 ; the tenacity of zinc is 
109*8, and tiiat of lead is 27**7, fix>m whence it follows that while a sheet <^ 
Emc of equal thickness to one c^ lead is only two thirds the weight, its 
BtrengtibL or sustaining power is four times that of lead, while the cost is pro* 
pcKtiCHiately low as applied to eac^ materiaL 

IMPEOVED CAST-IBOBT PAVKMENT. 

A new ferm of cast-hon pavement has recently been laid down in Fhila- 
d^{^iia for experimental purposes. It consists of cast-inm plates, 12 feet 
long, 3 feet 4 inches wide, and f inch thick ; 12 feet being the width of the 
pavement to the curb. These plates are rou^ened on the sur&oe by grooves^ 
1\ inch apart, crossng each other at an oblique angle, so as to divide the sur- 
feoe into diamonds. A cast-ircm half-inch plate, with its two edges turned at 
a right angle, so as to make fianges at the top and bottom, ferming a girder 
11 inches deep, is bdted to the columns of the building, maldng a support on 
which the inner ends of the plates rest The curb is of cast4ron, ^ inch thick^ 
11 inches deep, having a flange each side, at the bottom, and on the inside 
only at the top; it is made to slope sli^tiy outward from the top to the bot^ 
torn. This curb rests upcm a brick wall) forming tiie outside wall of the eel* 
lar, a good c^nent being interposed to make a wator-t^ht joint; tile pieces 
€f eorb have bott jomts secured by a oast plate behind, riveted seoorely to 
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both pieoMy cement being inteipoBed. From the bnflding giider to the corbi 
and resting on th« ower flange oi each, stretch-girders or joists, 12 feet long 
and 11 inches dee|, 3 feet 4 inches apart, on which the pavement plates are 
laid and secvtrelj fastened by bolts or rivets, with countersunk heads, going 
through the Ganges of the girder, the joists, and the curb. All the joints are 
careftdly cemented so as to be water-tight ; the transverse girders or joists 
are of half-inch cast-iron, strengthened on the bottom flange by wrought-iron 
flat bars, bolted to the cast-iron only at the tvro ends, and slightly expanded 
by heating when it is put on, so as to bring the lower part of the girder into 
a state of compression. 

r 

IHPBOTEMENTS IN CASBIAGSS. 

Mr. Michael Scott of England, has recently brought befine the public a 
tiuee wheeled carriage designed for affording superior fiuality of motion, with 
ease and accommodation to the occupants, and means of resisting the wear 
and tear of traffic. It has two wheels behind, and a single central wheel in 
firont^ as high or even higher than the hind pair. This lightens the draught 
and simplifies the under frame-work. The driver's seat occupies the place 
usually assigned to the rumble, directly over the hind wheels, so that the 
reins stretch over the body of the carriage. 

01038 and Iron AxLe-hoxes. — ^An invention has recently been brought oat 
by Mr. Campbell of Columbus, Ohio, for constructing cast iron axle-boxes 
with a lining of glass on the interior. It is claimed that there is less Motion 
in these boxes, with less lubrication than in any other. 

WQson^s Improvement — ^In common lumber wagons the ends of the reaches 
overli^, and are secured together by means of a pin; in order to render the 
length of the reaches changeable, their ends are bored with holes, placed at 
different distances, through which the pin passes. Beaches thus bored and 
&stened are weak, and frequently break down. An improvement patented 
by Edward Wilson, of Frattsburg, N. J., consists in placing a series of rack 
teeth on the ends of each reach, so arranged that the teeth of one rack fit 
into those of the other; when the two racks are united a sliding ring collar is 
employed to hold them together. In order to change the lengtii of reaches, 
it is Eumply requisite to loosen the collar, set the racks as desired, and bind 
th^n again with the collar. Beaches thus furnished are not bored, and are, 
therefore, much stronger; the coupling is also much more rigid than the old 
plan. — Sciefntific Amencan, 

Greenes FcUent Sleeve- Aodle. — ^Mechanical journals, the records of the Patent 
Office, and the heads of inventors, seem to be about equally fiill of car axles, 
car axle-boxes, etc. ; and the good old " go-cart," with its more refined devel- 
opments of barouche and buggy, seems to be left somewhat in the shade. 
Occasionally, however, a step is taken in this direction, and the Sleeve-axie, 
although some two years before the public, may be one of those not yet suf- 
ficiently known. The old English mail-coach patent dispensed with both 
linch-pins and nuts at tae end of the axle by pladng the &stening on the 
inner instead of outer sde of the wheel A high thin collar was turned on 



Digitized byVjOOQlC 



MECHANICS AND USEFUli ABT3. 79 

ibe axle just at the inner edge of the bearing, and a ring of thin metal was 
bolted to the inside of the limb in such a manner as to take hold of this collar 
and prevent the sKpping of the wheel endwisa This allows the end of the 
hub to be bo:sted completely in, keeping out the dirt and preventing the pos- 
fflble appearance of grease and filth at these prominent points oa an elegant 
carriage. Green's Sleeve-Axle is simply an improvement on this "maQ- 
ooach" style, and has the effect of makmg the axle last longer— m &ct, last 
forever, in theory, as the wear is entirely removed. The collar and the whole 
bearing sur6<je of the axle are made in a separate piece or sleeve, and fitted 
tightly on over the trae axla The true axle is wrought iron, and forged 
octagonally and tapering at the extremities. The sleeve is of cast iron, and 
when worn a little on one side, may be removed arid turned one eighth 
around, in as many hours as it required days to repair the solid axle. When 
all eight of its ades are sufladently worn, the sleeve has only to be rejected, 
and a new one supplied. The patentee is E. EL Green of Baltimore. 

IMPBOVKD CYMNDEES FOE CAUCO PEIin^NG. 

In printing fabrics by the ordinary system, the copper rollers employed are 
found to be easily affected by the chemical action of the mordants, colors, and 
other matters employed in calico printing ; and great expense is occasioned 
by the large outlay necessary for the production of the engraved metaUio 
rollers, which are not only very costly, but fix)m the reasons above-named, 
are far from being durable. It is proposed to obviate these disadvantages, by 
employing cylinders covered with india-rubber or gutta-percha, which mate- 
rials are afterward vulcanized and rendered extremely hard. Thus prepared, 
they are engraved in the same manner as ordinary coj^r printing cylinders 
or rollers, whether in mtaglvo or reli^ Such printing sur&ces are produced 
with &cility and economy, while their printing action is sharp and effective, 
and not subject to injury firom the action of adds, alkalies and other agents 
employed. 

IMPEOVED MACHTNEBY FOB PICKING FIBBOUS SUBSTANCES. 

In machines for plddng cotton and other fibrous materials, the picking 
cylinder is generally covered with what is termed a "fillet ;" this consists of a 
sheet of leather filled with ordinary card-teeth. The heavy work at which 
pickers are employed requires that the teeth should be very firmly secured — 
else they break, bend or otherwise refiise to do good work. A recent im- 
provement by Mr. Kitson of Lowell, consists in making the teeth separate, 
and in attadiing them, without' any fillet to tiie cylinder. His mode of 
attachment is such that they may be made larger and stronger, with corre- 
sponding advantages in durability, economy and thoroughness of operation. 

mPBOVEMKNTS IN LOOMS AND WEAVING. 

BroadbefnJCs Improved Loom. — The prindpal feature of this invention by 
John Broadbent, of Oak Grove, Kentucky, consists la the employment of two 
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hooks infltead of a shuttle for putting the filling into the warp, Tfhidi enter 
the flheda from opposite sides, the one to take the filling thread from a bobbin 
or one of a series of bobbins conveniently placed on the ade of the loom, and 
cany it half way through the shed, where it is met by the other hook, which 
takes the thread and retreats, thus drawing the filling entirely through. The 
filling thus drawn through is double, but the threads are laid evenly side by 
Bide, without the possibility of twisting, so that the texture and appearance 
of the goods remain precisely the same as if the shuttle were employed. All 
the other points of the invention are more or less subservient to this principal 
feature. The invention is applicable to nearly all kinds of hand or power 
looms, either for plain, fency or figured goods, as well as wide or narrow car- 
pets. Among the advantages which the hooks posseas over the shuttle, are 
firet, in running lighter, and consequently requiring less power. Second, in 
being less subject to wear and tear— the shuttle motion and its appendages 
being the most expensive part of a loom to keep in order. Third, in obviat- 
ing the dam^e likely to occur by the shuttle flying firom the loom. Fourth, 
in seldom requiring the stoppage of the loom, an accident which is not Teiy 
liable to occur. As there are no shuttles to be filled, the loom would not be 
required to stop for a whole day, ance the bobbin can be renewed at any 
moment without stopping. 

Mr. William Talbo^ of WiUimantic, Connecticut, has recently made some 
valuable improvements on the loom, adapted to jGacilitate and perfect the 
weaving of bags, diapers, twills, checks, and cassimeres. The primary idea 
of the loom is that of the Jacquard and the endless chain modified and com- 
pacted. The improvement can be so arranged, in a veiy short period of 
time, as to weave bags, twilled or plain, of exactly uniform length, or of ex- 
actly an equal number of picks, day after day, or rather through beam after 
beam, making a real and strong bottom to each. The cards of the Jacquard 
and the endless chain are dispensed with by Mr. Talbot, in weaving large 
patterns. Their places are supplied by two cylinders, the rotary action of one 
being used in making the body of the bag, and the action of the other being 
used in making the bottom of the same — ^tiie action of the one cylinder giving 
motion to the other cylinder when the first is desired to be motionless, and 
the second is desired to be in action. Another fact about the loom is, that it 
weaves with a slied opening both ways; not a peculiarity mdeed, but a fiwjt 
which every manufacturer of goods, figured m weaving, may desire to know. 
We have seen a loom in operation having seventeen harnesses, and the shed 
was broad open, for the free and easy passage of the shuttle, without any 
great tension of tiie warp. The open shed, moreover, is connected with such 
a particular motion of the harnesses, that when any one or more are either 
Tip or down, they have a pause in their motion; a shwt pause, indeed, but 
still of great value m giving time for the shuttie to race through its cooxm. 
In most looms, wien a harness attains ite greatest height m v^avmg, or its 
lowest pomt, it is made instanUy to move to the opposite point This im- 
provement, on tiie contrary, gives tiie harness a moment's pause when it is 
either up or down in its motions. Connected with tiiis fact of a pause in the 
motions of tiie harnesses, whfle tiiey axe at tiie highest or lowest point, ia thid 
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other &c«, that this improyement secures such a compensation of motion^ as to 
require but a moiety more power to run it than is needed in the lighter and 
plainer looms. One or more harnesses up-balanoe an equal number which are 
down ; and very little power is needed to make them change places, so per- 
fectly is compensation secured. This peculiarity stands connected with 
anotiier, which is, that the loom, while moved witi little power and noise, 
can safely and properly be made to move with very great speed. We have 
seen it going at the speed of 130 picks to the minute, and we know that it 
can be tended with the ease of the common loom. — FloWj Loamy and AnviL 

Weamng Looms. — ^A patent has been granted to James Ballough, Eng., for 
preventing broken warp threads becoming entangled in the shed of a loom. 
He employs an extra leaf of healds placed behmd the ordinary harness, and 
gives to this leaf a motion backward and forward between the yam, making 
them act Mke a comb to throw back any ends of broken yam from being 
carried forward to obstract the proper diedding of the warp. 

Improved SkutUes. — ^Two patents for improvements in shuttiles have recently 
been granted, one to E. P. Marble, of New Worcester, Mass., and the other 
to Laroy Litchfield of Southbridge, Mass. The two are entirely dissimilar in 
character, although they relate to the same instrument — ^the simple shuttle. 

The patent of Mr. Litchfield embraces a novel method of applying a spring 
to keep the shuttle-cop in place, and which admits of the repeated raJsmg and 
replackig of the spindle to renew the yam, without causing such wear as to 
throw the sphidle out of place. It aJso embraces a regulating screw, to bring 
the spindle at once to a proper position in the shuttle. A spring catch is also 
employed in such a manner as to confine the bobbin (when one is used), so 
that without changing the position of the spindle, or rendering it unsteady, a 
large or small bobbin may be secured to the shuttle. 

The invention of Mr. Marble relates to an improved mode of applying the 
iqpring catch that is employed to confine the bobbin in shuttles, by whidi it 
adapts itself to varying sizes of the heads of the bobbins, and whereby it is 
drawn square off the bobbin heads with the spindle, so as not to drag upon 
and split the heads — a fault common to shuttles now in use. The improve- 
ment 'also enables the catch to be conveniently applied to the cop-shuttle, to 
confine the tube of the cop, or the cop itself if spun without a tin tub$. The 
catch to confine the cop is made with a small notch to receive the collar of 
the tin tube, and it has a point to catch and confine the cops whi^h are made 
with paper tubes. — Sdentijic American. 

Pickers for Power-loom>s. — ^Th^mas Holliwell and Joseph Barker, of York, 
Eng., manu£ebcturers, have taken out a patent for preserving pickers and pick- 
er-sticks, and for preventing caps coming off the shuttle during the process of 
weaving. The invention consists in the use of a spring of steel or whalebone 
fixed behind the back end of the shuttle-box, such spring being attached at 
one end to a raw hide, and it has a hole in the other end passmg around the 
edrsprndle of the shuttle-box. The raw hide forms a buffer bringing the shuttle 
gradually to a state of rest, and preventing it gomg too &r into the box, and 
it also assists in returning it for the next shot. 

4* 
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NEW PBOCESS FOB AUXINa PAPER FBOM STKAW. 

The foDowing notice of a new process for manu&ctonng paper from straw 
and other vegetable substance, by IC Helin, of Belgimn, is taken from the Lon- 
don FracHcai Mechanics' JowrwH : — 

The mcreasing scarcity of materials for making a cheap and serviceable 
paper, has been often brought to the attention of our readers ; and other por- 
tions of the pub :c press have not been backward in stimulating the enrages 
of the inventive and mercantile clacBes to increase our supplies or cheapen the 
manu&cture. A thousand denizens of the vegetable kingdom can, und^ i^ 
propriate treatment, be made to assume the form of paper. We aro continu- 
aUy hearing of some enterprising individual having converted a very unlikely 
material into a useable paper. But when we inquire into the particulars oS the 
manufacture, we soon find that the cost exceeds the value of the product, md 
that, in place of having a cheaper article, the paper thus produced could not 
be sold at so low price as that previously in the market Again, we aro fre- 
quently receiving intelligence of the vast quantity of raw material which the 
tropics can supply. We make no doubt that such representations are per- 
fectiy corrsct ; but against tiie abundance of supply has to be set either the 
expense of either getting rid of extraneous mattw, in a country where there 
is no machinery, or the expense of a long carriage by land and sea (^ a veiy 
bulky article. In either case the cost will not allow the paper to be brought 
into competition with that now manu&ctured. One of the materials which 
earliest suggest themselves as suitable for conversSon into paper, is the straw 
of grain-bearing plants. An abundant supply of this material can be obtained 
at a cheap rate. There is a difficulty however in the manufacture, which one 
might eaaily overlook until the experiment is made. Straw contains a good 
deal of silica, principally In its exterior coating, and it is necessary to get rid of 
this before it can be made into paper. Now, the cost of the process is consider- 
able, and has been hitherto found so great as to render the manufecture unre- 
munerative. The principal object of M. Helin's patented process, to which 
we will now draw the reader's attention, is to reduce the expense of the de- 
silicatization of the straw, and thus to add, in a veiy important degree, to the 
supply of our paper-yielding materials. 

M. Helin's invention relates to a peculiar treatment of the straw of grain- 
bearing plants, for producing a pulp suitable for the manufacture of paper at 
an economical rate. For this purpose it is preferred to employ the straw of 
rye and wheat, but the same mode of treatment is equally applicable to van- 
OTIS other vegetable substances, such as jute, flax, and hemp. The straw is 
first steeped entire for 60 hours, which time may be exceeded without incon- 
venience, in spring, rain, or river water, of a temperature of from 56° to 86® 
Fahrenheit, the temperature behig varied according to the season of the year. 
After some hours, the water becomes gradually warm and discolored, and an 
active fermentation takes place. After 60 hours the liquid is suffered to run 
ofi^ and the straw must be washed with a plentiful supply of water, in order 
to remove therefrom aU the soluble coloring matter. The straw is then 
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dimaed, aad whild stiU dunp is scibjected to the aotion of wSOatanoBf ToUsng 
031 a plane sur&oe, or pasBed between a pair of loUera, ia order to flatten the 
0traw. It is then forced between oth» rollers fbniiahed with cutters, or other 
suitable apparatoa, whereby the straw may be formed into filaments or fibenB, 
as long and ocat&moos as possible. In this state, that is, when reduced to 
long and continuoiis filaments, the straw is to be exposed to the air and sun, 
for the purpose of diyii^ it, after which process the straw will have assumed 
a pale yellow color. In oases where time is no object, it is pr^rred to steep 
the straw sereral times^ and again expose it to the air and light It will be 
found oonyement, in such cases, to steep the straw at night, and expose it to 
the air during the day, to obtaia the ftill benefit of the air and light The first 
described process of maoeratioa is, however, the most important By subject- 
ing the straw to the action of water, and subsequently exposing it to the air 
and light, it becomes bleached to a certain extent ; butr by means of the pro- 
cess described b^w, it is completely divested of all coloring matter, and is 
rendered perfectiiy white. Afi»r having been submitted to the processes re- 
ferred to^ the straw is steeped &a one or mcse days, according as it is in a 
more or less filamentous state, in one or more of the preparations afterward 
described, the filaments being first treated either with the alkaline solutions, 
or by the solutions of hypochloride of potash or soda; and sometimes, for a 
longer or shorter period, with the |»reparations of hypochlOTide of lime, xmtil 
the straw has acquired the requisite degree of whiteness. The filamentous 
straw, after it has been submitted to the processes first described, and has 
been steeped in the alkaline solutions of "soda or potash, which take up a great 
portion of its yellow coloring matter, assumes a darker tint, notwithstanding 
its being washed in dean water. This darker tint disappears, however, on the 
straw bdng exposed to the open air and light; and the process, if renewed, 
causes the straw to become more and more white. By these processes the 
straw becomes reduced to beautiful filaments, which may readily be converted 
into pulp ; and firom their solidity and strength, the filaments might even be 
emjdoyed In the maau&cture of yams or &,brics similar to cotton and hemp. 
Jute and many plants of linnseus' order, Triandria, in which are comprised 
the various grasses, and many plants of the orders Tetrandria, Pentandria, 
Hexandria, and Dioeoia, when treated by the jHXicesses herein set fort^ 
lose their coloring principles, and become of a permanently bright white. 
Hemp and flax may also be thus treated, and employed in ike manufacture 
<rf paper. 

The solutions or preparations above referred to, consist, first, of a solution 
of 8 lbs. of carbonate of soda or c^ potash, in 20 gallons of water ; eeaoDd, a 
solution of 6 lbs. of bicarbonate of soda or potash, in 20 gallons of water; 
third, a solution of 4 lbs. of caustic potash or soda, in 20 gallons of water; fourth, 
a solution of 10 lbs. of hypochlorate of potash or of soda, in 20 gallons of 
water ; fifth, a solution of 1^ lb. of hypochlorite of lime or bleaching powder, 
in 20 gallons of water, to which may be added, in addition, if necessary, I^ 
lb. of bleaching powder ; sixth, a solution of 6 lbs. of bleaching powder, or 
hypochloride of lime, in 20 gallons of water; seventh, a solution of 6 Iba of 
bleaching-powder, and 2 lbs. carbonate soda or potash, in 20 gallons of water 
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After the mftoeratioiL in water, the Babaeqnent treatment of the straw, by anj 
of the before-mentioned proceflsea, may be thus enmneroted : — 1st By aUca- 
line aoltitiona. 3d. By solutions of hypochlorides of soda or of potash. 3d. 
By the employment of the hypodblorides of lime, potash, or soda, as described 
in proceeses 6 and *l. When the alkaline liquids and the hypochltffides, con- 
tained in the preparations 1, 2, 3, 4^ and 6, are too much charged with color- 
ing matter, by reason of the repeated immersions oi the stzaw, they are filtered 
throogh a layer of animal charooal, reduced to a granulated at powdered states 
for the purpose of obtaining a partial or total discharge of the coloriug matter 
therefrom. The hypochlorides of soda and potash decompose after they have 
been long in use, but they may foe renewed trom time to time by chlorine ga^ 
or by a solution of chloride of lima The straw or vegetable fflam^its are weU 
washed with water, after they have been perfeetiy bleached by the above pro- 
ceflses, or some of them, and may then be made into pulp in the ordinary 
manner, for the &brication of paper. It is evident that hydrochloric or sul- 
phuric adds may, if deemed necessary, be used in connection with the above 
bleaching materials, as is now well imderstood and generally adopted in the 
teaching of pulp in the manu&cture of pi^r. 

MAlOTVACrnJBB OF BANK-NOTE PAPBB. 

From the Report of the Committee of the New England Association of 
Banks for the Suppression of Counterfeiting, appointed to report upon the 
specimens of bank-note paper which were ofifered for the premium of $100, 
we glean some interesting particulars, relative to the strength of bank-note 
paper. Two of the most extensive bank-note paper manufacturers offered 
specimens, and the premium was awarded to J. M. Wilcox & Co., Ivy Mills, 
Penn. These papers were tested by Charles T. Carney of LowelL Sheets 
were drawn at random from 500 sheets of each specimen, and their strength 
tested both lengthwise or by perpendicular strain, and crosswise or by trans- 
verse strain, also with and without sizing. The first experiment was with 
paper made by Crane & Co., weighing 14 lbs. to the ream. The first sheets 
used were each halved and weighed, each half sheet being folded double when 
tested. A half sheet weighing 3*165 grammes, having 64*81 square inches to 
support the strain, stood a perpendicular strain of 20*5 lbs. Without sizing 
and weighing by its loss 3*070 grammes, it stood a strain of 100*5 lbs. For a 
transverse strain, a half sheet weighing 3*227 granmies, vrith 53*375 square 
inches stood a strain of 254*5 lbs. Without sizing, and v^ighing 3*085 
grammes, it stood the strain of 146*5 lbs. 

For the second experiment, paper made by Wilcox A Ca, 14 lbs to the 
ream, was used. A half sheet as before, weighing 3*505 grammes, and 
offering 61 square inches to the stram, stood the strain of 120*5 lbs. Trans- 
verse, a half sheet weighing 3*180 grammes, with 53*375 square inches, stood 
a strain of 260*5 lbs. Without sizing and weighing 2*830 grammes, 105*5 lbs. 
Experiment No. 3, was with paper made by Wilcox & Co., weighing 16 lbs. 
to the ream. A half sheet weighing 45*86 grammes, with 61 square inches^ 
stood a strain of 300*5 lbs. Without sizing and weighing 4*520 grammes, it 
stood a strain of 137*5 lbs. 
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!Fhe average resolta of Crane's papw, U Ibfl. to tiie ream, with siang, was 
an average peipendicuJar straia c^ 3*36 lbs to l^e square inch, with an aver- 
age of 3*151 grammes ; and aa average traosverse strain of 4*76 lbs. to the 
square inch, with an av^ffage of 3*134 grammes weight Wllooz A Oo.'s, with 
sizing, 14 lbs. to the ream, stood an average perpendicular strain of 3*66 lbs. 
to the square inch, the average weight being 3*195 grammes; and a trans- 
verse strain of 4*81 Ibs^ with 2*991 grammes weight 

MANIIFACT0KE OP BANK-NOTES. f 

At a recent meeting of the Society of Arts, London, Alfred Smee, F.R&, 
and chemist of the Bank of England, read a paper and unfolded publicly the 
improved method employed by that great institution for manu&ctuiing the 
bank-notes, to prevent forgery by the substitution of sur&ce printing on the 
notes, for line printing. 

The notes and checks of ihe Bank of England have, up to the present time^ 
been invariably printed from copper and steel plates, in which the lines were 
engraved, or cut into the metal, and into these lines was introduced the ink^ 
which in the progress of printing was transferred from the plate to the paper. 
In sur&ce printing the reverse of this state (^things occurs, as the design, in- 
stead of being cut into the metallic plate, is raised in relief and the ink beuig 
applied to the raised portions by means of roUers, is transferred by the press 
to the paper in order to produce the impression. A single cut with a graving 
tool forms the groove which holds the ink in plate printing, while for sur&oe 
printing a line must be cut on both sides, and equally finished on both, thus 
materially increasing the difficulty of engraving. From a steel die electro 
moulds were obtained, and electro copper produced by this system is found to 
have hardly any limit to its durability. The limit to the duration o£ the 
electro casts, for the purposes of bank-notes, has yet to be ascertained, as 
almost a million of copies have been already printed from one without any 
sensble effect The platinized silver voltaic battery is the one used by the 
bank as a source of power, and its successful operation was exhibited to the 
meeting. It was devised by Mr. Smee, who received for it a gold medal from 
the Society, and it has stood for 14 years the test of experience. At the bank 
large batteries are employed, holding several gallons of the acid charge, the 
platinized silver plate being of fair thickness, and the thick rolled zinc plates 
being so arranged that they can be easily changed. For charging the battery 
dilute sulphuric add is used, generally mixed in the proportion of ^ acid to i 
of water. In order to secure a strengtii suitable to the purposes of the battexy, 
it is convenient to adjust the mixture to a specific gravity of 1130, and a 
battery so charged will continue m action nearly three weeks before it will be 
completely exhausted. It is found, however, in practice, that after having 
done eflfident duty for firam "T to 14 days it becomes feeble, and requires a 
fresh supply to resuscitate its former vigor. A hygrometer is generally used 
to ascertain the changes, but Mr. Smee described an instrument constructed 
by himself for the purpose, which he termed a battery meter. The point oos^ 
responding to spedflc gravity 1.130 is called unity, the interval between that 
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and l.ieo, the densily of fhe exhausted battery, Ib divided mto 144 parti) hy 
whidi diviaon eveiy degree repreeentB 1 grain of one diascdTed in 1000 gnina 
of bulk of fluid. The opposite side of tbe scale between tiie same points is 
divided into 60 parts, each of whidi is im- eveiy grain of bulk in the flnid, 
about ^jf^^ of an inch in thickness, for every soperfldal inch of eiuftoe 1:90a 
which Ihe copper is reduced in the precipitating troagfa. In tins divisbn a 
little allowance has been made for some local action of the einc^ and by tins 
instrument the quantity of that metal which has entered into combination 
with the oxygen of the water in which it is subsequently disExdved, is really 
weighed. In the application of the battery meter we have an illustration o{ a 
law which governs all physical phenom^us that without a change of matter 
we can not have any physical force; for in the electro-metalluigic apparatus 
we have an eflfect equal to the original diange of matter within a trifling per 
centage. Thus by the use of the battery-meter, this great law is popularized, 
fiimishing a remarkable illustration of the reference <^ effect to cause. To 
contain the batteiy with its charge the best salt-glased stone-ware is em- 
ployed, although no form of earthenware has been yet found permanently to 
resist the attacks of the metallic saline solution, but being less brittle^ it is 
still preferable to glass. 

The best standard salt far the reduction of copper by electro-metallu]^ ha^ 
been hitherto the sulphate, and, with the occasional exception of the nitrate^ 
is invariably employed. On procuring suitable originals, with proper means 
ci duplication, the next process is to obtain i>erfect modela, gutta percha 
bladdeaded is generally employed. When perfection is desired, electro moulds, 
and electro moulds alone, are relied on, for whidi purpose the original is placed 
in the depositing trough, and a thick electro mould deposited. The casts are 
generally deposited so thick in the compound trough that they can be turned 
down to the required form and size, and all depositions in electro moulds re- 
quire for the highest perfection the utmost care, and the casts when ready 
for printing are mounted on solid brass blocks. 

MACHIKB FOB MAKING TREB-NAILS, 

The business of making locust tree-nails is an important brondi of American 
industry. Tree-nail is the techniccd name of a long pin with which the planks 
of a ship are festened to the timbers. It is believed by those well acquainted 
with the business that the best timber in the world for tree-nails is the locust 
of Long Mand. This is an American tree. It has been introduced into 
Europe, and in some situations produces excellent timber, while in others it is 
pronounced worthless. The true variety grows large enough for ship timbeo^ 
and it has a great tend^icy to sprout from the roots after tiie origmal stalk 
has been cut away, thus reproducing itself continuaIly4 It is the timber of 
these sprouts, when some six or ^ht inches diameter and ten to twenty years 
of age, that is mostiy used for the manu&cture of tree-nails. 

Tree-najls are usually made by sawing the timber into suitable lengths while 
in a green state, and splitting up the bolts with a frow. The stidcs are then 
■haved octagonaliy, and tins requires nioe woik^ as they must be very true 
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and witli but litfle t^^r^ so to fit tiie hole, often nzteen iiMslieB deep^ aB tight 
ttt the bottom as upon the outaida 

As the wood is hard and striz^, it is not an easy matter to make all the 
pins equaUj good, even by the most skiUfbl workmen; and by those that are 
careless they are frequently made so tapering that one half of a lot are fre- 
quently fovaid to be worthless, the butts oidy filling the hole, and being wedge- 
shaped, very apt to check the plank. 

To obviate these difficulties the common tnming-lathe has been employed, 
and large quantities of round tree-nails have been used The lathe made 
them true, and timber oould be worked by that means that could not be 
shaved by hand ; but there was another difficulty that could not be oyeroome 
— the tree-nails made in the lathe were round, and could not, hke the eight 
square ones, be driven into a hole actually smaller than the ^ameter of the 
pin, and when forced, in by the hardest driving the round pins could be driven 
out It is a consideration of the most important kind, that, when driven 
home, ihe tree-nail ^ould be ab8<dutely immovable, as many a ship has been 
lost by *' starting a butt;^ that is, drawing the &stening. A well made eight 
square tree-naQ being Ihe one thing needed in ship-building more than any 
other, a madiine that would do the work in a rapid, economical manner, both 
of time and timber, it was thought hy ^p-buMers would be one of the most 
important medbianical inventions of the age. Most of those who thought upon 
the subject said the thing was impossible. A man by the name oi Fitzgerald, 
of New TOTk (since deceased), by nature an inventor, being told what was 
wanted, said at once. It can be done, and at once set himself to work and 
completed a machine, which is now in successful operation. 

The machine is about 4 feet long and 3 feet high, iron frame, the cutters oight 
m number, driven by a band and pulley. The stick in its rough square fonn 
la held up to the cutters a moment, and then is taken into the feed wheels^ 
which carry it forward, each cutter revolving ana cutting one of the eight 
tides, the taper, or variation in size, being so regulated by a cam, that the 
isee-naQ may be cut with a true taper from end to end, or made smallest in 
{he middle. It is found best to run them through two machines, the first 
soiling, and the second finishing, at the rate of about 430 feet an hour. The 
length varies from 16 to 24 inches, and size from f to H inches diameter. 
Whatever the size or shape, whether tapering or straight, the cam being set 
for the particular size desired, every one must inevitably be of the same exact 
form, and sudi is their perfection, that one has never been known to check a 
plank, and they can be driven into holes a sixteenth of an inch less than the 
pin, the eight comers pressing into the wood, and making a water-ti^t joint 
at the extreme end It is found, too, tiiat they drive extremely easy, and 
Ihat it -is absohitely impossible to start one of them back. 

machine: fob quareting. slate. 

Slate has heretofore heea aH cut out in quarries by hand labor. The 
workmen with pidoB cut grooves in the rock to the depth requited, and ^aea 
the date oomes off in thin layers the size of the fi;>aoe between the cut grooves^ 
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formixig reoUngalar slabs. To sapenede this slow method of qnaiiTiDg slato^ 
H. J. Brenmer, of Nazareth, ?&, has inyented a machine^ in which cattas 
are operated so as to feed forward and cat out a^^rooye in one direction, the 
desired length, and then it (the machine) is tamed, and the cott^s made to 
cat a tnuQsyerse groove, oad thoF proceed until the rook is so grooved that 
the space between the side and 1 ^o end grooyes or cut ohaimolH, f<»niB a slab 
of the size desired for the slate; the slate is then foroed out^ and splits easly 
into as maay separate slabs as there have been horizontal layers fix)m the sor- 
&oe to the depth the cutters have perforated. One of these machines, it is 
asserted, when operated bj hand, and with one man, will cut out more slate 
in one day than twelve men with picks by hand labor. 

MacMnefor OuUmg and Trimming SlaU» — ^A machine for cutting and trim- 
ming slate has been invented' and patented by Asa Keyes, of Brsttleboro', 
Yermont The nature of the invention consists in applying a rapid saccession 
of stone hammer blows, each of which beats off a minute piece of the slate 
while it (the slate) is carried along by a carriage on ways. The wheel which 
carries the hammers or cutters is heavy, and this weight of the wheel not cmly 
furnishes the mbmentum of the individual blows of each hammer, but sapplies 
the purpose of a fly-wheel to the machine. The hammers are held into mor- 
tises cast in the wheel, by bolts and nuts. Fifteen of these machines are used 
by the New England Mining and Quarrying Company, at Guilford, Yomont. 
They have greatly reduced the cost in trimming and catting of slate. A de- 
tailed description of this machine, with diagrams, may be found in the Sdei^ 
i\fic American^ February, 1853. 

HYDEAUUC BOCK DKILL. 
In this invention by Mr. J. Echols, of Georgia, the drill-rod is provided 
with two cup-shaped collars, the hollow sides facing toward each other. A 
7 Jie of hose leads from an elevated reservoir and throws a stream first upward 
Against the upper cup, then downward against the lower one. The force of 
the water thus applied keeps the drill continually leaping with great force; 
and considerable ingenuity is displayed in working out the details so as to 
secure the fullest effect of the water, properly rotate the drill, and make the 
position of the cups and of all the parts self-adjusting as the drill penetrates 
into the rock. The simplicity, lightness, and portability of this machine con- 
stitute its chief advantages, and these are so important as to make practicable 
the employment of this drill, even where a steam-pump must be employed to 
impel the water. There is a loss of effect in the transmission of power in this 
manner, similar in kind to that of using water by an undershot or a turbine 
wheel; but, rightly managed, this loss may be reduced to a very small per 
centage, and the difference between Ihe stretching a hose across a ledge, and 
the arranging of cumbrous machinery with belting or shafting, is sufficiently 
great to atone for many inocmvenienoes. 

IMPROVEMENT DT BLASTZNG BOCEIS. ^ 

An improvement in blasting rocks, recently patented by Oapt 0. F. Biown, 
of Wairen, E. L, consists in placing the powder or chaxge wilhin a tube or 
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case^ between two beads provided with snitable paddng, and ttfctiohed to a 
rod, by which arraDgement the charge ia preyented horn "blowing out^" or 
obtaining vent in the directicm of the line of the hole in whidi the tube and 
charge are placed, and the whole effect of the charge is exerted against the 
ades of the tabe or case. 

By this method rocks maybe blasted witili mnch greater fiKsOity than by the 
ordinary mode, no tampering or patting of day being necessary to oonfine 
the powder within the hole. The implement may be used repeatedly, as it 
can not be projected to any great distance ih)m the spot where used. 

The Northern StoTj of Warren, B. I, contains a notice of the operaliOB of 
this improvement witnessed by five peraons^ by vdiich one pound of powder 
mored one himdred tons of rock. 

brown's patent SOITNBnrO INBTBUMBNT. 

This invention by Oaptain 0. F. Brown of Warren, B. L, relates to a new 
and useful instnunoit for sounding the ocean depths, and consists in attaching 
to a spindle a long spheroidal chamber, containing some gunpowder within 
the lower part, and having nndemeath the chamber a needle operated by a 
firing, which is forced against a percussion cap on a nipple, and thereby 
igniting the chaige of powder when the lower end of the spindle strikes Ihe 
bott(»n ; and the time that elapses from the period the instrument is dropped 
until the sound is heard, or concussion felt, is noted, and the depth deter- 
mined upon positive data to fonn proper condufflons. The sound of the 
explosion will be heard or the concussion wiU be fdt, at the sur&ce of the 
ocean, by those who have let down the instrument, and the time which 
elapses between letting it M and hearing tiie sound of the explosion must be 
ascertained by a stop-watch. By this means the depth of the ocean may be 
ascertained, for a table may be formed firom a number of recorded experini^nts 
giving the time between the dropping of the instrument, and that when the 
sound is heard at the surfoce, according to ascertained depths. A percussion 
cap can be nsed on the nipple, or a pill of an alloy of potassimn. Water is 
required to ignite the latter, and for this purpose small apertures are left at 
the upper part of the tube, to be opened wh^i the instrument strikes the 
bottom. 

This instrument is a simple meims for sounding the depth of old ocean, and 
also for ascertaining the strength and direction of a conrent^ for if it appears 
that the ocean is agitated at a spot on the sur&ce distant from where the 
instrument vras dropped, it will afford evidence d a current, and its velodty— 
according to that distance. — ScierOific Americcm, 

IMPBOYED COAIrHOIS COYEB. 

Mr. 7. H. Moore of Boston, has recently patented a rather smgular im- 
provement on the covers of the ordinary coal-hole in our sidewalks, desigiKed 
to prevent the possll^ty of aoddenta^ eiliier from diildren fiilling through 
them when left open for a few minutes or from pedestrians stumbling over 
them when ioosdy fixed. Mocxe's cover is not exactly removable and only 
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to a limited degree liftabla The upper siir&oe resembles the ones now hi 
genend use, but its under soifaoe is anned with three vertical rods which 
descend through eais in the sides )f the seat The coyer is provided with a 
ring let into its top to form a convanient handle, and the hole is opened by 
raising the cover bodily to a height of about three feet, in which position it is 
sustained by a catch or a spring, and the ooal or wood is to be thrust in side- 
wise between the three rods. The coal-hole, when open, resembles a half- 
constructed paiTOtK»ge, an embellishment which may not be considered par- 
ticularly ornamental in front of a city mansion, but is decidedly more so than 
the very undesirable {Hts and £x)t-trape now exhibited. 

IMPBOTEMENTS IN AMALGAMATOBS. 

An improved amalgamator patented by Samuel Grardiner, Jr., of New York^ 
consists of one or more pairs of metallic rollers geared together and revolving 
in a trough in contact with mercury. The journals of the rollers are hollow, 
and so are the rollers themselves; the latter are perforated with fine holes, so 
that, by the introduction of water through the journals, there will be an un- 
ceasing outward discharge of water on the surfiwje of the rollers,keeping them 
continually moist. The quartz previously pulverized and mixed with water 
into a thin paste, is introduced from above upon the rollers, and by them 
spread over their entire sur&ces; the rollers coat themselves, as they revolvei, 
with mercury, and the latter absorbs the gold dust from the paste. The 
issuing water from the rollers loosens the quartz as &st as it forms upon their 
sur&ces, and the gold, being heaviest, falls to the bottom of the trough. A 
running stream of water constantly flowing into the trough carries away the 
quartz dust, and the rollers come round with a fresh coating of mercury at 
eveiy turn. 

PBBSSUBE STOPPBB FOB CHAIN CABLES. 

This improvement by James Emerson of "Worcester, Masa, consists in a 
means of preventing the injurious effects resulting from the sudden jerking of 
the anchor chain, when a vessel is riding at her moorings. In rough weather 
and a heavy sea^ the windlass is liable to be injured, and the chain to be 
snapped, from the cause above-mentioned. Mr. Emerson makes use of a 
stopper, one portion thereof consisting of a sliding weight imder which the 
chain passes. The weight is pressed down upon the chain by means of a 
lever, so that the degree of pressure may be very easily regulated. When the 
force of the jerk exceeds the pressure of the stopper, the chain will slip a littie^ 
and so afford the required relie£ 

WHAT IS A LANOASTEB GUN? 

The invention of Mr. Lancaster relates wholly to the contour of the gun's 
bore, which is a modification of the common rifle bore. Instead of cutting 
twisted or helical rectangular grooves in the bored surface, as in all ordin- 
arily rifled arms, Mr. Lancaster fonns his bore in the shape of a twisted 
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eBipBe^ or, as it may be otherwise termed, an elliptical twist Ko draw- 
ing can well giye a &ir illustration of the pecnliarity involved In this form 
of bore. A knowledge of its essential features may, perhaps, be best 
obtained by the reader, by the aid of a roU or tube of paper. Let him for 
Instance^ roll up a sheet oi paper, in the form of a plain cylinder, then 
applying slight lateral pressure to the yielding tube, he will give it an elliptical 
transverse section. Still molding the tube in this condition, a slight twist 
must be given to it round ike axial line of the bore as a center. This, then, 
is the "Lancaster" bore, amounting to a two-grooved rifle with very wide 
grooves. The diametrical measurement across the transverse axis of the 
ellipse coincides with that line which in the conmion rifle would be c(»npre- 
bended between the bottoms of two opposite grooves; while a line taken 
across the conjugate axis, answers to the measurement of the plain soi&ce 
bore of the ordinary arm. Hence there are no angularities in this bore ; what 
are, in reality, the rifle-grooves, are formed so as to sweep gradually and 
smoothly by a BjmmetneaX curvature into the projecting or plain sur&ce of 
the bore. The great object here carried out is the getting rid of all angles in 
the bore, and the ellipse is the most convenient form for attaining this result^ 
although it is obvious that many other sections of bore might be used for a 
similar purpose. Any of the oonmion fi>rms of balls may be used in cannon 
of this class, provided the sectional figure corresponds in its bearing part to 
the eUipae of the barrel, the cylindro-oonoid hemg clearly the best suited for 
this, as for smooth bores, or common rifles. Mr. Lancaster has also adopted 
a new form of percussion explosive action, for use in his guns. He uses a 
piece of copper tube, surrounded at its lower end with leather, molded to fit 
the fire-aperture of the breach. The lower portion of this tube is filled with 
gfunpowder, while the external upper part is supplied with a detonating com- 
pound. On tiie barrel, or plug, of the gun, is a projecting piece, standing 
somewhat below the uncovered portion of the detonating tube, so that when 
the hammer strikes the tube the projecting stop offers a resistance to the blow, 
and causes an explosion of the detonating substance. Many of the Lancaster 
guns used in the Crimea have burst in a most destructive way; whether 
there is too littie metal in the guns for their charge and weight of ball, or 
whether the great tendency of the ball to go straight forward, and thus 
wedge itself in attempting to over-ride the very gradual curve of the rifled 
bore, is not yet a settled point. — Land. JPrac Mechcmic's Jowmak 

Notwithstanding their immense range, the Lancaster guns have been found 
in the Crimea to have littie precision in their aim, and to be enonnously ex- 
pensive^ each charge costing £20 ($100). 

IMPBOVSMENTS IN THE FABEICATION OF ABMS AT THE 
UNTTED STATES ABMOKIES, 

'Within the last few years, the superiority of the rifle barrel has been made 
greatly manifest It has also been so modified and improved as to adapt it to 
tiie use of in&ntry arms. The improvements concentrated in the " Minie'^ 
invention have abundantiy illustrated these facts ; and seiang upon them as 
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ft bMifl^ tlM (vdnanoe dapartmeiift of te U. & aimy have inatitatod eixperi- 
mentis that have resulted in the establishineiit of a new model f<Nr the XT. 3. 
muakeif which oontains all the adyaatages of the Hinie rifle^ and others first 
united in itael£ At the U. S. annory at ^vringfield, the manu&ctare <^ the 
^ rifle moaket" has been commenoed to the entire exclusion of the old " g:uii 
musket" The new ann differs Snm the old one in the following particulan : 
A diange from the smooth bore to the rifle. The length of the baiTel is re- 
duced from 42 to 40 indies. The exterior reduced and the caliber from 0.69 
to0.58ofanindk The barrel to have three decreasing grooyee^ with a front 
and rear sig^t brazed on, graduated from one to one thousand yards. The 
bayonet^ ramrod, mountings, and stock, are much iminoTed fiK>m the old 
model, and the weight of the new arm completed is about H pounds, which 
is one quarter of a pound lighter than the old model The lode is changed to 
a firont action swivel lock with the Maynard attachment^ which vriU oontun 
60 primers. The lock wHl a]so answer fi>r the common s^vice cap if neoes- 
flaiy. The ball is an etongated, hoUow, pomted ball, w^hing 49*7 grainy 
which is about 60 grains heavier than the present round baU. The new 
model rifle requires but 60 grains of powder, whidi is 50 grains less than the 
present service charge of the smooth bore muskety 110 grains. Its great supe- 
riority, however, lies in its unening accuracy, the &r greater distance it will 
•end its ball, its more severe execution, and the lighter chaige of powder re- 
quired. 

Besides the mnsket tims described, models of a fine rifle pistol, witii 10 and 
12 inch rifle barrels, of the same caUber as Ihe ixfle musket^ 0.58 of an indi, 
have been prepared, with a fidse butt, which by means cisk hook and spring 
can be instantly attached to the |»stol, tiiiereby making it a rifle carbine, iiiuch 
wiU fire with accuracy 500 yarda When detadied from the pistol, the butt 
IB suspended by means of a belt aad swivel ring. This will be a very import- 
ant improvement for the cavalry service. The pistol lock also embraces the 
Kaynard primer. 

It has also been found practicable to alter the banrels of the old muskets to 
tiie rifle style. Some of them have been so changed ; and it is not improbable 
that aU now on hand at the Springfield Armory--some 255,000 — will ulti- 
mately receive that improvement. 

BOHB IJLI7CBS 70B WBAUNQ, 

The extent to which gunpowd^ is now being employed in the manu&cture 
or rather in the capture of oil, is perhaps little suspected by tiie mass of our 
readers. Guns for driving the harpoon have, we believe, been pretty gene- 
rally abandoned, but we are assured by a manu&cturw of fuse^ who has lately 
contracted for making a quantity especially adapted to this sub-marine and 
blubbery location, that the bomb-lonce is now being quite extensively em- 
I^oyed by many vessels, and that some have sent home from the Sandwich 
IJBlands for further sup|dies. The bomb-lanoe is discharged from a veiy heavy 
musket, and is driven point foremost into the vitals of the animals, where it 
explodes after the lapsd of a few seconds. The quantity of powder usually 
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OQDtamed is about four cfances, and the fose is set on fire by liie explosioii of 
the powder in the gon. Brande's patent bome-lanoe is the one under notice, 
and conaista of a thin cylindrical shell of iron, armed with a sharp and heavy 
point of a triangular section. The iron shell is originally open at its rear end, 
but after reoeiying the powder and inserting a suitable piece of fiize, the wh<^ 
is stopped water-tight by a layer of melted lead. The main difBcolty appean 
to be to find a plaoe fi>r a sofficient length of fbn. If allowed to project 
loosely ootaide, the water or animal flnida in the wound would be likely to 
etztingoish it, and it is a smgolar £ict that all that portion tightly indosed 
within the iead bums mstantly, and is therefore of no service in postponing 
the period of explosion. The method adopted is to insert two of these leaden 
partitions, between which, a considerable length of ftise may be stored. Thus 
ananged, and provided with wadding which expands into wings to steady 
and direct the missile while flying through either air, water, or fish, the light- 
ness is saffident to allow its discharge fix>m a piece which may be handled 
by any strong man. Aimed at a vital point, a little beneath the sor&oe of 
Ihe water, the fhse is ignited and bums at the rate of about seven indies per 
seocnd, while the boat retreats. The manu&cture of these bombs and of ihe 
instraments fbr thebr discharge, has beenibr some time earned on at Norwidi, 
Conn.— JK F. Tribme, 



TEEE IlTVERNiX MACHnTBS AT BKBABTOPOL XSTD JN THX BALTIC, 

The London l^me^ correspondent gives the following account of the small 
mines whidi the Busaians have strewed the ground with about their outworks : 

I was shown here (at the Mammelon) one of these eztraordinaijr feugasses, or 
small mines, which are exploded on the touch c^the foot, and which the Bus- 
alana planted thickly about their advanced works. A strong case oontaming 
powder is sank in the ground, and to it is attached a thin tube of tin or lead, 
aeveial feet in length: in the upper end oi the tube there is indosed a thin 
glass tube ocmtaining sulphuric or nitric add. This portion of the tube is just 
laid above the earth, where it can be readily hid by a few blades of grass or a 
stone. If a person steps on it he bends the tin tube, and breaks the glass tube 
inside. The add immediately escapes and runs down the tin tube till it arrives 
dose to its insertion into the case^ and there meets a few grains of chlorate of 
jiotass. Combustion instantly ts^es place, the mine explodes, and not only 
destroys ev»y thing near it, but throws out a quantBy of bitmnen, with which 
it is coated, in a state of ignition, so as to bum whatever it rests upon. 

The following is a description of one of the machines which are sank in the 
Baltic, which have caused so much apprehension among the allied fleets : 

ISMh machine consists of a ocne of galvanized iron, 16 inches in diameter at 
the base and 20 firom base to apex; it is divided into three chambers, the one 
near the base belx^ laigest, and containing air causes it to float with the base 
uiqpennost. In the centre oi this chamber is another, which hdds a tube with 
a fuse in it, and an apparatus for firing it. This consists of twoUttieiron rods, 
wfaidh move in guides, and are kept projected over the hide of the base by 
springs wfaidi press them outward. Whan anything pusWs either of these 
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rods inward, it starikes against a Iotot, whidi moves like a pendohim, in tbe 
ftise tube^ and the lower end of the lever breaks or bends a smaQ leaden tal>e^ 
containing a oombnstible oomponnd, which is set on fire by coming in contact 
with some snlphnric add held in a capillary tube, whidi is broken at the same 
time, and so fires the fuse, which conmiunicates with the powder contained in 
the chamber at the apex of the cone, and which holds about 9 lb& or 10 lbs. 
At the extreme apex is a brass ring, to which is attached a rope and aomo 
pieces of granite, which moors them about nine or ten feet below the sni&oe^ 
so that the only vessels tiiey could hurt, the gun-boats, float quietly over theio. 

TESTIKG OF CAITNON. 

l%e fbllowing notice respecting the plans adopted for the testing of cannon 
by the TJ. S. Ordnance Department, at Washington, D. G. is derived from the 
CSiarleston, S. C, Standard. 

Guns are cast in any shape that may be suggested by the process of invest- 
igation, then fired to test their projectile force, then fired imtil they burst; and 
when the result has been attained, with every care to determine the causes 
and conditions of the experiment, sections of the broken metal aze carefully . 
drilled out firom different parts of the piece, from the muzzle and the breecfay 
and the inside and the outside, and each piece is subjected to a strain to test 
its tensile strength. In the process of these experiments, one &ct has become 
pretty weU established which rather contradicts received opinion. It has been 
supposed that the cannon, always cooling fix)m without, and the outside con- 
tracting, therefore, around the inside still extended by heat, would become 
more brittle, but this, in such tests as have been used, would not seem to have 
been the case. A bar cut torn the outside of the camion will generally part 
with about tiiie same amount of extention as a bar cut from the inside, whether 
it be taken from a longitudinal or vertical section of the gun. Another &ct 
of some importance, however, has been established. It is found that the 
strength of the gun may be much increased by taking the weight of metal from 
the muzzle and casting it around the breech. A gun, for instance, had been 
cast with a view to this experiment, which was much thiner at the muzzle 
than cannons usually are; but whidi was by so much the thicker at the 
breech, where the charge explodes. It was fired some 1200 times, under 
every conceivable condition likely to insure explosion, and when it did bursty 
the fracture occurred at the breedi, as is usually the case with cannons. 

IMPBOYHMENTS IN "WAB EN VJfiNTlOKS. 

The effect of the European war during the last two years has been to bring 
out an almost innumerable number of war inventions in Europe and the United 
States. In England it was recently stated in the House of Commons, that 
within a recent period 974 inventions relating to belligerent implements and 
schemes had been brought before the select committee of the British Board of 
Ordnance. Some of the more important ones had been carried into effect, 696 
h|td been rejected, and the remainder were then under oonslderatLon. 
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The folloTTing are some of the most noticeable improyements which have 
been made public: — ^A patent has been obtained by detain Blakely, of the 
Boyal Artilleiy, England, for making camion as follows: He takes a tnbe 
of cast sted, and then surromids this with external rings of wrought iron 
shrunk on. He also employs a buffer or spring of air at the butt of mortaiB to 
moderate their recoil He also claims the method of strengthening old gaos, 
by shrinking wrought iron bands on them. 

New War Projectile. — ^The London Ihnea describes a new war projectile, the 
invention of Captain Disney, which has been tried with soocess. It consists in 
fitting shells with a bursting charge of powder contained in a metal cylin- 
der, and filling the rest of their space with a highly combustible fluid, which 
upon exposure to the air ignites everything with which it is brought in con- 
tact. This fluid does not act upon the substance of the sheU, is not in itself 
explosive, and being prevented firom leaking by a nicely fitted brass mouth 
plug, enables the missile to be carried about without much risk. 

Ammg with Gcmnon, — Captain Davison of England has patented the appli- 
cation to cannon of a telescopic si^t and cross-wires, or micrometer so that 
by means of them and a collimator, the piece of ordnance may be brought into 
its proper position by day or night, after every discharge, without the necessity 
of observing the object aimed at, after the proper range and aim have been 
first obtained. 

The attention of scientific men in France and England has been called of 
late to a valuable improvement in artillery, said to have been introduced by 
Colonel Cavalli, of the Sardinian army. This gun is double-grooved, giving 
about a three-quarter turn to the projectile, wMoh is of an obl<mg form, of 
cast-iron, pointed at the top, convex toward tiie powder, and having two ribs 
running lengthwise, to ccHrespond with the grooves in the gun. The London 
Timei^ correspondent remarks with regard to it: — 

** As regards the principle of grooved barrels and ribbed projectiles, there 
seems no objection to apply tiie system to guns now in use; for the difficulties 
once made as to the wearing out of these grooves are practically disproved by 
guns and projectiles now in the arsenal of Turin, which have been ysed scores 
of times, and without any obvious deterioraticm. But this principle Colonel 
Cavalli had combmed with that of loading at the breach, and when he tried a 
gun of this kind in England, in 1850, before some distinguished (^cers of 
artillery (and which gun had been cast at Stockholm)^ it unfortunately burst, 
and there was consequently an unjust prejudice, perhaps, created against It 
Even then the &ult of the bursting was acknowledged to be in the material 
and not in the principle, and the official returns of the practice with g^uns of 
smooth bore on that occasion are highly confirmatory of the merits of grooves. 
Smce then he has made some fiuther improvements in the method of securing 
the breech after loading, and, with a gun weighing 66 cwt, loaded with 6 lb. 
10 oz. of powder and a projectile of 66 lbs., the following results have been 
arrived at: 

"With ten degrees of elevation, at a distance of 3,068 yards English, there 
waa a lateral deviation of 3^ yards and a longitudinal one of 40 ; with an 
•legation of fifteen degrees^ and at 4^142 yards* distance^ the lateral deviation 
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WM H sa<l kmgitadinal 4^; at twenty degrees elevation and 4^934 yards it 
was 4i and 3t ; and at twenty-flye degrees and 6,681 yards it was 6^ and 19. 

" The ground where these experiments were made did not admit of a greater 
elevation of twenty-five degrees being used, and therefore all calculations be- 
yond that are still speculative; but those who know any thing of practice at 
these distances will at onoe perceive the unusual precision arrived at with a 
very small charge of powder, and all practical gunners are aware of the lateral 
tendency which a ball discharged from a grooved barrel has to the side it 
turns toward; to correct which, the inventor has now placed a horizontal 
scale on the perpendicular ene, for the guidance of the commander of the gun; 
and, to conclude the advantages which this invention seems to possess, the 
duffge does not cost more than that <^ an ordinary gun. 

Oraham^a Revolving Bifie,-^The Ghamb^rs d this revolving rifle hang per- 
pendicularly, diObring in tiiis respect from all other inventiona The use of 
the rifle is thus rendered perfectiy safe. In case a loaded chamber should go 
off accidentally the charge will go downward, without the possibility of injur- 
faig the holder of the rifle^ and the lever underneath the next chamber is also 
thrown up in range with tiie barrel The chambers contain eight chaises, 
and can be taken out in a moment. On the vezy instant another set of eight 
chambers can be inserted. Thus, after eight charges have been fired, eight 
more are ready, and so in as many of the ei^ chambers as may be carried 
or is required, saving the carrjring of any other aomiunition. 

The EobU Bifle. — ^^iiis is the name given to a self-priming, breech-loading 
llim6 rifle, recently invented by Mr. Joseph Day, of Hackettstown, N. J. 
The self-priming apparatus may be attached as well to the ordinary govern- 
ment rifle, and may be propeiiy considered first as a distinct invention. The 
passage for the caps is capable of oontaining eighty, which in turn are thrust 
forward moderately until the hammer is within half an inch of the nipple^ 
when one is sent "fiying** into a suitable semi-cylindrical cavity, and imme- 
diately forced down upon the nipple and discharged. There is no "sear- 
spring" in the lock — ^the main-spring being made to serve all purposes, ex- 
cept such as relate to the self-priming mechanism. In this latter there are 
two small springs— one to catch in cavities in the side of the channel, and 
prevent the retreat of the caps as they are forced forward by each movement 
of the hammer, and the other confines the forward cap until a sufficient 
amount of the valuable quality termed "push" is acquired to send it rapidly 
and certainly into its proper pdaoe. The loading is effected by allowmg the 
barrel sMghtiy to "see saw." Imagine the barrel of the piece suspended on' 
trunnions like a cannon (except that the trunnions are within about four 
inches of the breech)— the barrel being kept in line with the breech by the 
aid of a dose fitting ring which covers the joint. When wishing to load, the 
ling is drawn back by the aid of a &]se trigg'^i'i aiid the barrel at once pre- 
sents an open end to receive the charge. A slight jerk now shears off the 
cartridge and brings the barrel again into line, when the ring springs forward 
and perfects the joint The provisions for holding the trunnions and limiting 
the play of the barrel are very strong, simple, and lights and the whole, lock 
and all, are finally aecored by the aid of one single screw. 
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Wea/oei^s Breechrhading Fire-arms. — ^In an imi»x)Yeme]it patented October, 
1856, by H. B. Weaver, of Oonnecticiit, there is a movable chamber at the 
breech of the gun for receiving the cartridge, the chamber being hinged sa as 
to open up, laterally, like the lid of a sauiT-box. The opening and closing of 
the chamber is effected by means of a trigger guard lever located underneath 
the stock, the same as in most of the breech-loading fire-arms. There is also 
a v^ry ingenioxis self-acting contrivance for putting the percussion caps upon 
the nipple. By the act oi opening the cartridge chamber the hammer is 
cocked and a cap placed upon the nipple ; all that remains to be done is to 
fiiip the diarge into the chamber and dose the same, when the piece is ready 
for instant discharge. — Sdeniific Americtm, 

Mr. Andrew Smith, of England, has recently exhibited a model of a gun. 
arranged for the purpose of employing oxygen and hydrogen gases, produced 
from the decompositicHi of water by galvanic electricity, the projectile force 
from the combustion of which is nearly double that of gunpowder. The gen- 
eration of the electric gases takes place in a chamber beneath, the reiteratmg 
propelling force being admitted intermittently behind each ball by means of 
a valve, the whole being contained in the compass of the carriage of an ordin- 
ary ship's gun, or battering cannon, and but little exceeding th^n in weight 

The guns intended fiv the new steam frigate Merrimac, recently launched 
at the Charleston Navy Yard, are of peculiar construction, being very large at 
the breech, and beginning to taper abruptly near the center, terminate small 
at the muzzle. They are provided with an elevating screw, sufficient to ele- 
vate 9° 45', and depress *l° 30'. The carriages, also, are of a new model, 
having no affcer truds. The guns thus provided will be more steady upon 
the deck, and not so liable to break from their breechings at sea^ while in 
firing the recoil will be sufficient to throw them back. 

ImprovemeTd in Percussion Caps. — ^M. Neron, of Paris, at a recent meeting 
of the Institution of Civil Engmeers of Grreat Britain, exhibited an Ingenious 
mode of placing detonating caps on the nipple of a rifle or a musket The 
apparatus consisted of a tube containing twenty-two caps, placed parallel with 
and dose beside the barrel, being partially inserted in the stock, and so ar- 
ranged that while the near end was attached by a pin to the hammer, the 
further extremity was fi^e to travel in a slot Its action was very simple — 
the tube being filled with caps from a reservoir, several of which would oc- 
cupy but a very small space, the end cover was turned down. On drawing 
the hammer to half-cock, the tube was drawn forward until a cap was brought 
over the nipple, and at frtU-cock the cap was pressed down upon it After 
firing, if any portion of the copper remained attached to the cap, it was re- 
moved by a small picker preceding the tube, on its being again brought for 
ward to repeat the operation. It was evident that by this simple and cheap 
addition to any fire-arm, much time must be saved in loading, and a great 
waste of caps must be avoided, while about twenty-five per cent of copper 
was saved in making the caps — and they were kept dry in the reservoir in- 
stead of being exposed to damp and running the risk of not exploding, as had 
occurred fi:equently in action on recent occasions in the Crimea. 

Im^wed Artillery Veni. — ^A new artillery vent las recently been tried at 

5 



Digitized byVjOOQlC 



08 AmfTTTAL OP BmsmmO DiaPOTSRY. 

Woolwich, England, npon a^ iron Bix-pomite'. The anangement oonoiBta at 
two pieoes of bnas, made to fit a groove bored in tlie Tent-field, Hie renk 
paasage being between these two pieces. .After the insertion of these pieces 
of brass, they were screwed down, and dn the t<^ of tliem, in a line mth tbo 
sor&oe of the gun, a nut was placed to iiold them tight If an enemy flliiked 
the gon in the usual manner, by removing the not on the t(^ by means of a 
wrench, the vent was unscrewed, and lite spike taken out After eachioand 
was fired the vent pieces were taken out examined, and replaced-, after eacb 
round the vent sank deeper into the gun. O^n rounds were fired, and after 
the tenth a spike was dtwexi in, which burst the vent, and tibe pieces of the 
Tent remained in the gun. Every time the yent was taken oat previously 
it was found to be twisted. 

Improved BuOet^mold, — ^A patent has been recently granted to Wmiam Aston^ 
of Middleton, Conn., for an improyed bullet-mold, for casting the ICniS bullet^ 
the chamber of which is a hollow cone. The object of the mold is to cast 
■ach bullets with greater &cility than by any of the molds heretofore used. 
i\) fiHrm such bullets, the mold must be made with a core. Those now used 
open longitudinally, and haye a fixed core; this new mold has a moyable 
core, and opens transversely. It is so made as to allow air to escape -whmi 
running in the molten metal, and to cut off the surplus when tiie mold is fblL 

A madiine for making Mini6 baUa has been recently invented by Mr. W. 
A. Sweet, of Syracuse, K. Y. These bullets differ fi^ooi the common round 
bullet in being of a conical shape with a cavity in the base. Hitherto tfaery 
have been invariably cast hi molds in the same manner tibat the common 
imllet is cast^ by which process it is impossible to make balls of equal weight 
or firee fbom imperfections, which faults, as they exist in a greater or less 
degree, affect the accuracy of the rifle. The madhine is comprised within a 
space of a foot square, and weighs about 65 pounds. There are no springs or 
cogs in it, and there is very little liability of its getting out of order. The 
ttars oileadj rolled to a proper tiuckneas^ are fod into a hoi^ier and run under 
a die which " swedges'* out the bullet^ and at tiie same instant liie cavity is 
pressed into the base ; the bullet is discharged from the die, which again re- 
edves the bar and repeats the process. The machine thus makes two bulletB 
a second, or 120 a minute, and is capable of even fiister work. 

i DIFFICULTIES ATTENDING THE CONSTEITCTION OF LABGE 

OEDNANCE. 

During the past year, Mr. Nasmyth, the well-known English mechanicuai, 
constructed for the British Oovemment an immense experimental gun of 
wrought iron, the weight of which with Its carriage was Intended to be 60 
tons. It was also expected to throw a solid shot of half-a-ton weight four 
niQes with a charge of 225 lbs. of powdes. In manufacturing this immense 
piece of ordnance, it was foqnd that the thickness of the mass so retarded the ' 
ooolmg gained by successive heatinga, that portions of the metal assumed a 
crystalline form, and weakened the whole to such an extent that its use vras 
considered impracticable. This &ot has attracted considerable attentioQ in 
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Iba En^^ieih scieafciflc drctosy and Br. Koad has woeaAj made poblic i 
res^ills attained in experimenting at the Welsh iron mines of great lotareBt^ 
oonaidering how ezteoffiyely iron ia now used fixr biidgea, cabtoc^ and sop- 
portB. Dr. Noad says: — ** Tbe tendency of iron to paas from the fibrous or 
tOQg^ to the cryBtalline or brittle condition is promoted by yarioaa causes ; 
every thiB^ in &ety whioh ooeasioiis a vibration among its partideB has this 
tendency.'' He thai describes his experimenter which prove tfiat tiie metal 
may be made to pass &om one state to the other: — *^ Seeing a large quantity 
of inm chain lying about, and learning tiiat^ tiioogh soaroely won, it had 
been laid aside in oonseqnence of tiie breakhig iji some iji tiie liokB^ I ex- 
aauned several firom different parts o£ the chain. I fiyond Hbat a sii^ smart 
Uow with a hammer was sufQcieiit to snap the metal, the firacture of which 
-was oTstaUine, and its brittleness soch that it coold wi&oat diificolty be 
t»oken into unall pieces under the hammer. I now heated strongly in a 
finge some of tibe broken Imks, and aUowad them to cool very idowly nnder^ 
nea& a bed of fine sand. After the lapse of 24 boors they were examined ; 
the metal was found to have reoorered its tenacity, it oonld no longer be 
broken to pieces mider the hammw; and when at length, after repeated 
heavy blows, it did partially yield, the textme of the metal was fowd to be 
perfectly fibnns— every trace of a crystalline stmctnre bad disai^Moved." 
Br. Noad thinks that the iron of the Nasymth gon has been crystallised by 
contimaons hammenng; and he suggests that its fibroos oonditioa may be va- 
gtored Ijy annealing. 

ABTnXBBT ANJ> PBOJECTELES. 

In a diacnssion which occurred at the last meeting o£ the British Aaeth 
tudHaa on the subject <^ artiUery and prqjeetiles, Dr. Scoresby stated, as 
tiie results of experim^itB he had made, that the quality of ircm mi^ be 
eSectoaQy tested by its effect in counteracting the deviatitMi produced oa a 
oompasB by a magnet placed in oi^Mjaition to it. Mr. Neilson, irof^-fbgnder, 
gave, as the result of his experience, that, if repeatedly heated, or heated 
wittioot bemg saljected to severe hammering or ^essuro, the center of a mass 
of koD. was sure to become crystalline and friiible. ICr. Bennie thought the 
defects ci the artillery of the present day were, in a great dogree^ to b^ attri- 
buted to the oHnpetition in cheapness among mannfijctorCTS. Sir !B. Bdcher 
stated that^ in engagemsits which he had witnessed, much more sefvere than 
that of Sweab(»g, no acddCTts whatever had occurred to the <»dika&oe. He 
suggested the employment of guns similar totiiose of the Chinese^ with strcmg 
cast-iron breeches, the direction-tabe being a matter <^littie moment 

Kr. Robinson stated that rifled guns are more liable to burst, because the 
fiHoe necessary to explode a ball fh»n such a piece of ordnance is qinch greater 
than that required for a plain bored gun ; and also that a rifled gun is much 
more liable to burst or be rendered useless fix>m frequent discharges, because 
o£iSbjd force necessary to cause rotirtaon having to be added to that wMdi 
eaoses projectkm. Dr. Robinson alluded to tiie bronze guns of titxe Darda- 
jwitoa^ which are <tf time foet bore^ used against our fleets not many yean 
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flboe, and which were made by ICohammed H, and asked vhe&er bronae 
might not now be used instead of cast-iron. He soggestod the pTobabilit7 
that on experiment railway-iron might be fotxnd bettor than cast-inm £»' ord- 
nanoe. — Ur. Fairbum said the material of which guns were made was not 
BO good as it was fifty years ago. He was present at Woolwich and saw the 
practioe of the guns there. One of them seemed properly molded in every 
part; but it was found that the welding in one part was not sound, and the 
gas getting into the fi«cture operated just like a wec^ and spfit it as if it 
had been made of paper. Another was formed of steel bars, with a breedi of 
oast-iron attached to it The breech was entirely bkmn off the gun, and the 
bars torn asunder. It appeared to him absolutely neoessary to haTe swsh a 
material as would not only resist the serero impidse wfaidi tiie disdiai^ ot 
the shot caused, but be perfectly solid in the mass. If they were made of 
parts, such as the stares of a cask, these opened, and the result was the firao- 
ture of the gun. The Stirling gun was a mixture of wrought with cast-izon, 
and it certainly carried one fourth or one fifth more of common pressure, but 
when applied to artilleTy under Colonel Ihmdas, alter a few rounds the pieces 
were burst The mode of castmg these large guns is also defectiTe. They 
were generally cast solid, and in the cooling the metal was left exceedingly 
porous in the center, and when one began to bore out the gun, one found it 
was not of so dose a texture inside as out Now they took the precaution of 
having cores in Ihe middle, through which they sent a current of oM water 
to cool the inside simultaneously. — ^Dr. Robinson : About a oentuiy ago they 
cast them hollow, and it was thought a great improvement to cast them solid. 
— ^Mr. Fairbaim believed if they went about the work more carefiiUy, they 
would arrive at a safer and better mode of casting than at present If the 
mortara were made a foot longer, he believed, instead of sixty pounds, fifty 
pounds of powder would cany a shell of the same weighty and to a greater 
distance, and with greater accuracy. He thought^ in the mortars, a great 
quantity of the metal was in the wrong place in a great many cases. Th^ 
had the same thickness of metal at the mouth as at tiie breech, whereas it 
might taper without any danger, the pressure being less at the mouth. He 
explained an ingenious ball, in which there was a spiral tube, so that tiie 
ball with an orduiary gun suited all the purposes of a rifle ; but he did not 
know whether the experiment was successful or not Till lately gims of the 
oidinaiy caliber would stand six hundred or seven hundred rounds before they 
were injured, but they always gave way at the vent But they got into a 
plan of putting a tube into the vent» which made them stand six hundred or 
seven hundred rounds more. Now-ardays the same guns would not stand 
one hundred rounds ; peihaps the reason was that the metal was not properly 
selected. !Oie ux)n procured by hot blast is excellent for machineiy purposes; 
but he did not think it the best for artillery. With regard to the Turlddi 
artillery, he was at Constantinople some years ago, and they are almost all 
made of a mixture of brass and tin. Kr. Mare, at Blackwall, is now con- 
structing a gun three feet in diameter — ^the Ix^eech of cast-iron and the tube 
of direction of wrought-iron. Whether it would answer or not he did not 
know. — ^Dr. Bobinson : The bromaB guns fidled in a veiy remaikable maimer. 
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The ban rises on firing, is deflected on the gun, and if the gtin is long it is 
agam deflected, and deep holes are made in the barrel owing to the softness 
of the metal Ooald not a thin lining of steel or wronght-ircm be inserted into 
the tube? — ^Mr. Fairbaim thought it was very difficult to fi)rm any gun tiiat 
differed in its parts. He would prefer to have a gun perfectly solid — of steel, 
if they pleased; ^r he had seen excellent specimens of steel manu&ctores 
from Prussia in the Great Exhibition, and well calculated for making fidd ar* 
tillery. The artillery of the present time was much larger than it was in 
former times, and allowance must be made for that — ^Mr. Lawrie proposed to 
have no vent all, but to fire in the manner in which rocks are blasted, by 
means (^galvanism. This would prevent wearing at the vent. He hoped 
artillery would be brought to perfection, for as weapons had improved war 
had decreased in brutality ; and he hoped there would be a good stand-up 
fight for it, in order that they might have a lasting peace. — ^A Member stated 
that some hydrostatic presses had been made of cast-iron with a case of 
wrought-iron, at Mr. Downie's works here, and had stood an immense pressure, 
but tiiey had not as yet tried it on gun& — Mr. Fairbaim asked if tiie gun 
made at Mr. Downie^s had been cast in such a way as to cause an amalgama- 
tion of the cast and wrought-iron. If that were the case, he had no doubt 
it would secure great strength. He had a doubt, however, that there was a 
difference of ductility which would cause separation. It had occurred tohim 
that they might be cast under extreme hydrostatic pressure. They had cast 
them at Woolwich with nineteen feet of iron on the gun, but he did not as 
yet know the result. — Mr. Sykes Ward thought a gun could not explode so 
readily if the powder did not impinge directly on the baU. 

In reference to the employment of large ordnance upon naval vessels, Lieut. 
Maury in a recent published communication says : " These new big guns will 
impart an entirely new feature to sea-fights. Hereafter, and when they are 
properly appreciated in the right quarters, we shall have no more such costly 
things as the Pennsylvania, and other seventy-fours; and in the result of 
engagements that may follow, seamanship, maneuver, and position will be 
matters of c<Mnparatively small iodportance. Marksmanship, and marksmanship 
alone, is to decide the battle, when l^ese big guns are brought into it. He 
whose shot tells first will be almost sure to whip ; and the real practical ques- 
tion now to be decided is as to the degree <^ marksmanship that is attainable 
with tiiese guns at long range, and when the aim is rendered most difficult in 
consequence of the motion of both marksman and target by wind and sea." 

It is also worthy of notice that in the recent naval operations in the Baltio 
and Black Seas, the efficient vessels have been the small ships and steamera. 
armed with big guns, while the huge ships of one hundred and twenty gana 
have been oomparatively useless. 

IMPBOVEMENTS IN SEWING-MACHINES. 

A latge number of patents for improvements in sewing-machines have 
been granted during the past year. The following are some of the most im- 
portant: 
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Bomrk9ri$ JwyrotwiMnt-- The olijeot of an impiOY«iiient by James Haxri- 
•on, Jr.^ of MQwankie^ Wia, is to give tiie doth a feed-morement independ- 
enUy of the needles^ instead of by the needles^ as in the Avery sewing^ 
madiine. For this purpose both needles are» for a time^ withdrawn fixxm the 
doth, to leave it free to be acted upon by suitable feeding mechanism. Other 
par^ <tf the invention are to provide means for holding the material to be 
sewed, and admit of its being libeiated before and daring the feed-movement; 
also means of causing the interladngs of the two threads when the seam is 
formed, to be always as dose as desirable to one surihce of the matmal, 
whatever may be tiie thidmess of the material, and notwithstanding any 
varfataoifl} in its thJdmesH; also in a selfa^i^u^a^ acrangement of the feed- 
ing ^ipanitoa^ which permits the sewing of stuff of difierent or changing 
thicknesBWi, without any stoppage of the madiina 

Chwperthwaifs /i?iprwem«nt— Improvements patented by C. J. Oowper- 
thwaat^ of Philaddphia^ consist princqially in the employment of a weighted 
trip-lever, instead of spring-prenure, in feedmg the doth, and in an obiiqne 
aitangement of the shuttle race relating to the line of the feeding movement^ 
or the sewing, whereby the stitches formed by the needle and shuttle are all 
caosed to be produced in line with each other, instead of zig-zag, as in other 



Bobmson^s Bamd Sewing-Maehinea, ioUh Boper's J^v^^roffements.^-^Tiaa a veiy 
singular-looking and acting i^yparatus. It putsusinmind of a hand printings 
presB^ more than any thing else. Two needles ace employed, carried by two 
long anDfl^ one above, the other below the table. One tluead only is used. 
There are notches near the pomts of the needles^ answering to eyes, whicb 
catch the tbread, and alternately cany it through and out of Ihe doth, fonn- 
ing the same kind of stitdies that are made by hand, to wit: badc-stitdiee^ 
half atid quarter back, side, sail, quilting, hemming, running, etc. The woilc 
which it performs is strong and beautiful. Price of machine $160. — Soiml^ 
Amerioan. 

Smger's Imprwemenis, — Several important improvements in sewing*- 
madnnes have also been patented during the past year by J. M. Singer, 
of New Tork^ well known from his connection with this madiine from 
the commencement. They consist in a new plan of stitching, and in a 
novd melhod of embrddery, whereby ornamental designs^ of every descxip- 
tjon, can be wrought out on the doth in the most splendid manner, with 
great predsion and rapidity. Thread, silk, worsted, gdd laoe^ and othw 
spedes of embrddering stu£b, varied in colors to suit the taste^ may be laid 
on with singular ease and fedlity. The work performed is, moreover, very 
firm and durable. 

Mtaical Sewmg-Machine. — Messrs. Wheeler and Wilscm, of New York^ 
exhibited at the recent Fair of the American Institute a combination of the 
sewing-machine and the melodeon. The apparatus has the appearance, ex- 
ternally, of a small parlor side-board or escritoir. You lift the front, and find 
a handsome set of piano-keys. Close it, and turn bade a hoop on the top^ 
and you have a complete sewing-madiine, conveniently arranged; concealed 
below, within side doors^ are two pedals^ one for the musk^ the other for tiie 
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lewing^naidiiae. When the lady becomes tired of playing at sewing, she 
•nay change her foot to the other pedaJ, open the melodeon part, and diaoonrse 
ausia The price of these contriYances is $200. 

GHBAP PICTUEES. — ^HOW MADE. 

A recent article in Cluiftdiers^ Journal gives the following interesting ao 
oOont of an extensiye branch of business now carried on in England, viz. : the 
mamifeoture of cheap oil-paintings, or paintmgs on glass. "It was about the 
time of Hogarth's death that some ingenious fellow, with an excellent eye to 
bosinefis, hit upon the mode of manu&cturing those paintings on glass which 
for more than three-score years have deluged the country, and which even 
now are sold in considerable quantities, though the traffic in them has de- 
clined, according to the testimony of a rather extensive manu&cturer, to less 
than one twentieth of what it was within his recollection. These paintings^ 
which the reader will immediately call to remembrance, are nearly all of two 
nniform sizes-^li indies by 11, or 14 inches by 22. They are what they 
profess to be— oil-paintings on glass ; and having an undeniable title to this 
description, they todc amazingly with the common people, and sold in im- 
mense numbers. We may form some notion of the traffic from the &ot that 
it is hardly possible even now to walk through a village or market-town 
without se^ng them exposed for sale, or to enter the cottage of a poor man^ 
or the fiurmer's kitchen, without finding a pair of them, and it will be oftener, 
balf a dozen, hanging on the walla The smaller size predominates, the 
larger ones being con^Mratively rare^a circumstance which may be ac- 
counted for by their liability tD fiactUiiB, the cheapest and thinnest glass being 
invariably used. Viewed at a little distance, they have a striking resem- 
blance to old oil-paintings. They have all dark rich back-grounds — are mostly 
on sacred snbjects-Hshow strong contrasts of light and shade, and but a small 
variety of tints, for a reason which will be obvious presently. A slight blow 
'cracks the thin glass, and then they are ruined, until the peddler comes round 
with a duplicate of the same subject, and for a couple of shillings or so, makes 
all right again. We must not omit to notice one pecuUarify in these glass- 
paintings. Though their number is legion, and their designs almost endless 
in variety, yet these are all, or nearly all, the property of the manu&cturera. 
It is rare, indeed, tiiat one meets with an instance of piracy from the works 
of living artists, or even of copies from standard or classical works — the only 
exoeptioos being in the case of single heads, such as Madonnas and Ecoe 
Homes. It is but Mr to state, however, that this recommendatoiy &ct is not 
attribatBUe to the honorable independence of the manufacturer — ^we shall not- 
call him artist— «> muoih as to the necessities of his trade, which drive him to 
the use of the simplest design and the fewest possible tints, in order to make 
the mora profit Most of these pictures are made in London, and the manu- 
fecturer generally has recourse to some struggling artist for his design, who^ 
for a couple of guineas or so, will supply him with what he wants; and he 
can get the engraving done for even less. 

The manner hi which these paintings are produced is a mystery to all but 
tiie initiated; it is aiiddle even to the practical ecrtist; and it is possible that 
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the reader who has tried to penetrate the secret^ after pnzzliiig his bvam to no 
purpoae, has ^yen it up in despair. We shall take the liberty to make some 
revelations on the subject which will dear up the enigma; and in wder to do 
it effectually, we shall introduce our friends to the atelier of Mr. David Daub- 
ham, who at present holds a large share of the country trade in his hands. 

*' Mr. Daubham^s place of business is in Leather Lane, where, boweyer, he la 
tinder no necessity of making any demonstration, and does not make anj. 
His atelier is a roo^y biick-chamber in the back-yaid, lighted from cme whole 
Bide. Upon entering, we find Mr. Daubham engaged in a warm diacossioii 
with a glassdealer upon a question of azpenoe in tiie gross of *eleyen-lbiir- 
teena' Pending the settlement of the debate, we look round amid an odor of 
oil and strong varnish ahnost too much for our ol&ctories. A couple of girls 
and four or five lads are busy in the prosecution of their work. Before we 
have watched the several processes for five minutes, the whole art and mystery- 
is as patent to us as it can be to Mr. Daubham himself The glass being first 
cleaned, an operation in which extra carefulness does not appear to be neoes> 
sary, the surface which is to receive the picture is rubbed completely over 
with a preparation of turpentine varnish. Upon this, as it dries rajHdlyi 
an impression from the engraved plate is laid, and rubbed firmly upon the glass 
vnth the palm. It is then left to dry till a batch of a hundred or so is done. 
The paper upon whidi the impression is taken is the flimsiest material that can 
be used, and is rubbed off by a momentary application of the sponge, leaving 
every line and touch of the print adhering to the varnish. But the vamidi 
has not only &stened the ink of the print to the glass, it has aSso primed the 
glass for the reception of the colors. In this state, the squares of glass are 
stuck up on a kind of scaffolding which may he called the easel, wifii th«r 
&ces to the light The easel will hold a score of them at a time. Then each 
of the lads seizes a pot of color and a brush, and sets to woik at their rear. 
One covers all the £ices and hands with flesh color; another daubs on tbe 
greens ; a third does browns — and so on, till all the tints are daubed on and the 
glass is covered. The whole twenty do not take twenty minutes in the coloring, 
unless the tints are more numerous than they usually are. It seems unaccounta- 
ble that any pleasing effect should be produced by such a process ; but in feet, as 
the engraving supplies all the shading, the effect is not bad, considering all things; 
and there is no reason why really excellent pictures should not be produced by 
a similar process, if it were thought worth while to improve it by cautious 
experiment — ^though it would be impossible to paint even a decent sky in such 
a way. Hasty and careless as the work appears, it will be easily conceived 
that a certain amount of dexterity is necessary in laying on the colors within 
the prescribed outline ; and it must be done quickly, lest the varnish be dis- 
turbed, in which case the colors would not adhere. 

"The pictures thus finished have only to be framed in order to be ready for 
market. Mr. Daubham contracts for his frames with a firm in the neighbor* 
hood, and finds that he has as much as he can do himself in putting the pio- 
tures into them — a job he does not choose to trust to his "hands," who would 
break too many. The frames are of two kinds — ^wood, and shining lackered 
metal pressed into a sort of flowery pattern by a die. The fer greater proper- 
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tion of his goods aie, however, sold to the trade onftamed. The maiket-prioe 
was 9& a dozen previous to the war, but has fallen a trifle snce^ though not so 
much as the demand. The wooden frames cost not quite the same — and see- 
ing that these precious works of art are hawked at the present moment at from 
6s. to 7s. the pair, it is clear that profit has not been lost sight o£ The num- 
ber of manufantoiies similar to Mr. Daubham's, he tells us, is eight or ten, 
exclusive of the small shops of amateur daubers in the trade who get up 
pictures of exceptional sizes at a low rate by working from exhausted plates 
purchased as old metaL Looking to the vast numbers which may be and are 
produced, amounting to several gross a week from a single workshop, we are 
puzzled to know what becomes of them, considering that the country demand 
has so greatly declined. "But," says Mr. Daubham, "you don't take Into 
account the exportation. They goes abroad, sir. A hundred gross^ at leasti 
of my pictures goes to Catholic countries every year. Most of my plates is 
Oatholic subjects— Madonnas and Martyrs, and the blessed saints St Franci«^ 
SL Jaauaiius, St Nicholas, St Theresa, and so on. Then Tve got twelve 
di£ferent Holy Tugins, and lots of subjects that is Catholic or Protestant, and 
win do for the home or export market either. I pack '^m without frames in 
lacks made on purpose, and they travel safe enough. The poor people abroad 
likes to have their patron saint; and then they vows a picture to the Yiigin 
perhaps^ and so they get stuck up in churches. I've heard tell that you can 
see 'em in most of the churches in Italy, as well as in Spain and Portugal. I 
used to send twenty to thirty gross to Oporto every year, but the vine-disease 
has very much injured that trade, and I don't send half as many now." We 
conmiend Mr. Daubham's candid summary to the notice of bookmaking travel- 
lers and tourists, some of whom, if we are not very much mistaken, have 
dwelt with curious yet blundering minuteness upon these identical pictures, 
without conjecturing that in so doing they were describing the products of 
English industry. But we must leave the obliging Mr. Baubham to the pros- 
ecution of his trade, and take a look at another and more pretentious branch 
of equivocal art 

"We have said that the home trade ia the productions of Mr. Daubham and 
his congeners, has of late greatly declined. This is not because the love oiart 
has declined, but because it has become more ambitious — ^we can hardly say 
more discriminating. The glass-painting has at length been pretty generally 
discovered not to be the genuine thing; and oil-paiQtings on canvas are now 
ettenaively superseding the oil-paintings on glass. 

" In the new trade, the Jews mingle very largely, and take the lead. They 
get up new frames from old wom-otit moulds, gild them with Butch metal, olap 
a landscape of a good thumping size into them, and sell a pair of them for five 
and twenty shillings. They have a g(»geous appearance, and impart an air of 
hixory and grandeur to a poor man's ootts^ or a fiumer's parlor, which pleases 
him none the less that it is barbarously out of keeping with all the rest of his 
domestic havings. The middle classes accept the same bait ; and even in 
London, several thousands of such cheap wares are annually retailed. Nothing 
1b more common in the streets of the suburbs than the spectade of a wander- 
log Jew, with a ooufde of pair of these tawdry pictures, slung round his should- 

6* 
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era, back to back, and stopping to display them at positions iavorable &r 
effecting a sale. Both in London and in the country towns and viUages, they 
are sold by the fumiture-brokera in large nnmbera, and, like the paintings on 
glass, they too are exported — ^not to Catholic countries, where they would be 
a drug, but to the colonies, and especially to the emancipated negroes of the 
West Indies, who have a prodigious appetite for violent colors and gildJDg." 

POBPHTEinC SAECOPHAGUS FOE THE DUKE OF WELLINGTON. 

A huge sarcophagus, shaped from a block of porphyry, foe the reception of 
the remains of the Duke of Wellington, has been constructing during the past 
year in Cornwall, by the ordera of the British Groyemment It is thus de- 
scribed by the London AihenoBwn: — " This enormous stone — ^weighing sev^ity 
tons when it was originally detached, and wrought on the spot where it was 
formed — ^is of a grain so impenetrable as almost to defy the cutter's craft. 
The sawing of it into halves was a long and painful task, and the two men 
now employed in hollowing it out seem given up to the most siow-gcHng task 
conceivable at the time present — since more than two can not work, and the 
impression made by their picks in the huge mass is a thing to be measured 
from week to week, not day to day. There is ten months' more work to be 
done ero the adamant rock will be shaped and smoothed into the required 
form. The color is of an intense deep gray, mottled with black and pale buf( 
and streaked with veins of white." 

IMPEOVEMENTS IN BEINTING-MACHINES. 

BrowrCs Color Press. — ^A printing-press has been recently patented by Mr. 
Samuel Brown, of Syracuse, New York, which is capable of printing four colors 
at one impression, and will throw off about 500 impressions per hour. The 
press is on the "platten," or "flat impression" principle, and in general appear- 
ance resembles the Adams's press. Each colored ink is distributed on a sep- 
arate roller, and all move horizontally across the form at the same Hme, but 
at different levels — ^the blue roller, for example, being beneath the bladf, and 
the yellow and red rangmg still further below. Those portions of the "form" 
which are to be of any given color are " locked up" in separate small " chases,*' 
and as the bed of the press sinks down after eveiy impression, these chases 
are stopped by pins projecting from the sides, each at their proper level, to 
receive the desired color. 

•' Babcock^s Polychromatic Press. — ^This press, patented by Messrs. Babcock, 
of Westerly, Rhode Island, ia far superior to the above for every variety of 
small work. In this the paper is laid upon a revolving cylinder, or rather 
parallelepiped, with four ftat faces, and is firmly held by the usual means. 
The paper is laid on the upper fece, after which a quarter revolution presents 
a new fece to receive paper, and presents the paper already laid to the action 
of a form which moves horizontally from the side. Another quarter revolution 
presents this first sheet to the action c^ another form, rising firom beneath, at 
a different color; and a third movement gives it a third impression. A fourth 
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movement presents it at the top again, when the printed sheet is removed 
and another laid on. The three forms, one form upon each side and one form 
beneath, move np simultaneously against the three feces, while the hand of 
an attendant is occupied in changing the paper on the fourth. The inking 
rollers, of which, of course, a separate set is provided for each form, perform 
their duties admirably, moving once backward and forward over the form, 
while the paper cylinder is changing positions. The " register" of this press 
is perfect — a point of the first importance in color printing, as the slightest 
misplacement of an impression frequently ruins what would otherwise be a 
fine eflfect The work is performed rapidly and well, yet without violent mo- 
tions or concussions, and the number of inks employed is three, although by 
a trick well known to the craft — allowing some lines to receive the full and 
perfect impressions, thus superposing one color upon another, six actual 
varieties may be produced. 

Joneses Typographer, — ^This machine, the invention of Mr. John Jones, of 
Clyde, Wayne Co., N. T., differs essentially firom other printing apparatus, 
except that the appearance of the work produced is nearly the same. The 
typographer, in short, is an invention by which cards, notes, envelops, eta, 
may be printed by a slow process of producing one letter at a time, as in or- 
dinary writing. The machine is light and portable, and may be placed on or 
within any ordinary writing desk. The paper to be printed is wound ujKjn a 
small cylinder, and is fed forward by suitable automatic mechanism. A hor- 
izontsd ring or wheel, of about twelve inches diameter, is fixed on a vertical 
shaft, with liberty to revolve fi-eely, and also to move vertically. To the cir- 
cumference of this ring are attat^ed, at equal distances, all the letters of the 
alphabet in succession, with the addition of numerals and capitals. The faces 
of all these types are directed downward, and the paper cylinder is so placed 
underneath that, on depressmg a lever connected with tiie type wheel, the 
paper receives a distinct impression from one, and one only, of the types, and 
by moving the lever horizontally in either direction, any required letter may 
be thus produced. To insure accuracy of position in this respect, and also to 
facilitate rapid manipulation, a device has been adopted, consisting substan- 
tially of a stout ring of cast-m>n fixed on suitable standards, just exterior to 
the type-wheel, and having its upper surfece filed mto plain triangular notches, 
to receive the levw when depressed. Each notch corresponds with a letter 
or figure on the type-wheel; and to aid the hand in finding correctiy the true 
position before depressing the lever to the point of actual contact between the 
type and the paper, the lever is made double, the lower portion being held by 
a delicate spring so much lower than the hand that it falls readily into the 
notch, and guides the uppear or true lever in its descent The machines com- 
plete can be manu&ctured at a prioe which will allow of their employment 
fbir children*8 toys, and perhaps nothing can well be devised to be more in- 
etmctive and ^itertaining to a vigorous and ingenious boy than the possessioxL 
of such an instrument The inkmg is performed by two small rollers, which 
are continually pressed against the lower sur&ce of the type-wheel, and neces- 
sarily ctisbdbute the ink by every horizontal movement of the lever. 

Aivti^irlaNxBa^ PriiOiiiig Pnsa, — ^A presa^ highly reconmiended, has been 
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noBoOj inrentod by Merwin DtniM, of New Yoik Gtty, ivtuch is infandBd tD 
wappty * want oCiombj amaO printing wtfaWirfimflmfc^ viL, a prees ei^ieditioas 
inUaopentioo8balofiiiod«ntoooBt The bed of this praas^ vfaidi is flat^ is 
mounted on a strong oolnnin, oe ci Baiing from fixed bearings tfaroogli the 
interyention of a cmnkaod connecting-rod. The bed, conseciQentij, moves in 
a dicolar path. BythisanangeakentthenecesBityof a"tndE" fiv thebedie 
obristed, and a considerable amomit of IHction is avoided, thus rendering it 
moro ea^r to operate than any other piesB of equal capacity. Hie bed being 
coonterbalaDCed, its momentom IS oreroome without jar omnsteadinesB. l^e 
impression is prodooed by the segment of a cylinder, whidiateo oscillates from 
a fixed point The ^'fingecs" for holding the sheet are on the firont of the 
segment In printing, the cylindrical sm&ce of the segment and the plain or 
flat surfiKse of the bed more forward in concert^ being geared together to pre- 
vent ^'slurring;" but they disengage on the completion of the imprearion and 
permit the segment to return (with the printed sheet) to its starting-point in 
advance of the bed, which continnes to move forward mitQ the wlicde sm&oe 
of the ''form" has passed under the inking-roilerB. The ''sbeet4yer^ is 
located on the column (which suppoitB tiie bedX its jxppet edge tying against 
the rear edge of the bed ; and as the printed sheet hangs from ^e "fingers" 
of the segment, it is caught by tiie "fly" in the backward oscillation of the 
bed and column. As the same " flngers" which draw in the blank sheet do 
not relinquiah their bold until the printed sheet is caught by the "fly," no 
tapes are required, and of course no adjustment of tapes or fly in changing 
from a large form to a small one^ or vice venA. The distribution of the ink 
on this machine is effected in a superior manner, and the inking roUeTB (rang- 
ing in numbers according to the quality of execution deored) are so ccmvenir 
ently arranged that they can be put in or taken out of the press in a moment 
Ames's Poiygraph^ or Copying Machine. — ^Mr. Nathan Ames of Saugus^ 
MasGL, is the inventor of a " polygraph," or madune fix writing several copies 
at the same time. The device is simple and ingenious^ and conasts mainly 6t 
Cght wire levers so connected together that whatever motion is given to one 
will be communicated to the others with exact precision. A pen-handle is 
connected by a flexible joint to the extremity of one lever, and the effect is 
produced by a movement precisely like ordinary writing. Common gold pens 
are employed, and ink is taken at intervals in the usual way, a sufficient 
number of inkstands being suitably located for supplying both or all the pens 
by the same movement All the practical difficulties are admirably sur^ 
mounted, and perfect cc^xies are produced with the utmost ease. 

ImprovemieinitB in OopperpUUe Friniiing, — ^The following is the daim of a 
patent recently granted to S. W. Lowe of Philadelphia^ for improvements in 
copperplate printing: "I daim coating tiie plain or unengraved foce or sor- 
foce of the jdate (whidi is intended for leaving the white or unpiinted sur&ce 
of the paper) with a mercurial amalgam, that will have the effect of prevent- 
ing the ink used in printing therefrom, from adhering to or soiling the same^ 
while the figures engraved or etched thereon, readily receive the ink, and tims 
admit of printing from the plate, by a letter or any other press, either firam 
the plate alone^ or fix>m the plate in the same *form' witii the type» without 
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tii0 ^wqKDg* herett^ne required in printing fiom steel or oof^er plaiee, sob- 
stantiaQy- as deacxibed.*' B will be obeerred that the patentee intimateS) in 
bis cMniB, that if the steel or oopper plates are oovBred with a mercnrial 
amalgam, as he proposefl^ thej may be printed on oommon ^essefl^ with 
typed; the same as wood engnivinga Should this disooveiy prove thus prao 
ticable^ it will be a yaluable auxiliary to the typographic art. 

MACHTNE FOB DISTBIBXJTING TYFBS. 

Attempts to &dlitate the setting of type haye been yeiy frequently made^ 
but we have now to chronicle a very beautifol, ingenious and, so &r as tested, 
very socoessful machine for distribuiing or returning type to their boxes after 
the printii^ is completed. The inventor is Mr. Victor Beaumont of Kew 
York. The machine is automatic and distributes with perfect accuracy every 
thing but two-em and three-em quadrats without any attendance except to 
supply the matter at short intervals. The types are carefully picked apart 
and are left standing in lines suitable lor a type-setting machine, or tumbled 
nnceremoniously into boxes, as may be desired, the latter being easier as 
requiring less labor and care in their removal by the attendants. The ininciple 
on which the machine is able to discriminato and put each type in its appro- 
priate place is tiiat of feeling, not the face, but the sides of the body. Each 
type is prepared expressly for the purpose by cutting three nicks on its edges, 
differently arranged for each letter. The letter a, for example, is manu£M}tured 
with three nicks, called one, two, and three, counting from the highest; c has 
one^ two and four; h has two, three and five, etc. The channel leading to 
each box is provided with a mouth of the same form, carefully executed in 
hardened steel to withstand the wear, and the lines of type are pressed up 
suocessively against all these channels until the light one is presented, when 
the first type in the line pops io, leaving the next to commence a similar 
round. The receiving channels are arnuiged in a drde, &ces inward, and the 
lines of type to be distributed are ranged radially in a horizontal wheel of 
somewhat less diameter. This wheel is properly geared and rolls around 
within the inclosure, presenting each type rapidly, but gentiy, to every aper- 
ture. The lines are thrust outward in the wheel by suitable sjaings, which 
are simultaiieously compressed by a simple movem^it when it is desired to 
supply more matter. In working out the details of this madiine the most 
beantiftd simplicity hua been arrived at^ and every type is seized, on entering 
its proper channel, by a egnng lever of sufficient force to tear it from its 
feUowB, however adhesive may be its alkaline and inky bond. A similar 
lever guards the exit of each type from the wheel, and the hold is slackened 
only during the instant it presses fiurly against tlie steel mouth of a channel 
fiir its reception. Thsty lines are reodved at once in the wheel, and the 
madiine has been fi»r several months in operation witiiout i^pearing to wear, 
or otherwise iijure tiie sides of the type. The mdks cause a sh^t annoyance 
by cate^bing the rale in setting, but this evil will {oobably be overcome by 
piactioei Bach madune will distribute but one size of type; but the inventor 
statfBB that they may be so canstnioted as to be easUy adagied to Ihe difiSoreBt 
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flizes of small type. If worked hj hand, one man or boy can distribate 12,000 
ems per hour, and with scarcely a possibility of an error of a GBngle type ; 
whereas by the usual process of hand distnbution, 3,000 ems are about the 
average. The machine can be woiiced by steam, and one man can Iben 
attend to three of them, making the total distribution in one hour 36,00tl 



SSTriNG TTFE BY MACHINKBT. 

It is not generally known, says the N. Y. THbwie, that five full-sized and 
expensive machines are in full tide of operation in setting type in the estab- 
lishment of Mr. Trow, of New York. There is believed to be one in use to 
some extent in Paris ; but with this exception these are the only machines 
actually working for this purpose within our knowledge. These five give em- 
ployment to ten large, and an equal number of small ^Is, with a foreman to 
oversee and one additional female to supply the machmes with type. Two 
compositors alternately relieve each othw, first setting and next justifying a 
quantity of matter, while the smaller attendants busy themselves in distribut- 
ing and arranging the type for the machines. Three thousand ems of long 
primer have been set per hour, or twenty-six thousand in a day of ten hours, 
by one girl ; but much depends, of course, on the fikill of the operator. The 
extreme capacity of the machine is ten thousand per hour ; but this limit will 
probably be never reached. The machine is driven by a band on a pulley, and 
the labor of setting consists in fingering a set of keys like a piano. Each kind 
is carried forward on a separate band, and deposited continuously on a single 
tape running diagonally across the line of the first From this second tape 
they are dropped into a wheel, which, in turn, leaves them standing angle 
file on a loi^ galley, fi-om which they are taken and made up into lines of 
proper length. The enterprise has not imtil quite lately been made to assume 
a form in which it appears pecuniarily profitable, and even yet must be reck- 
oned as a hopeful experiment rather than a triumphant success. 

IHPBOYS&CSNTS IN MACHINES AND IMPLEMENTS FOB 
WORKING WOOD. 

The ScienHJtc American notices the following improvem^its in planing 
machines exhibited at the late Fair of the American Institute: — 

Barlow* 8 Eoiatory Pianmg Machine is remarkable for the small space it re- 
quires. It is very compact, hardly occupying half as much room as an ordinary 
carpenter's bench. The operating power necessary is also very smalL It 
planes with great rapidity, and produces work of the very best quality. The 
machine at the Palace will plane lumber 22 indies in width, or less, and 2^ 
inches, or less, in thickness. The catting is done on the under side of the 
board. The fi^une of the madune is in two parts, hinged, so that the upper 
part can be turned over whenever desirable, and the cotters thus handily got 
at One of the feed-roUers is carried in the npper finune^ which is ai^post tiie 
only part of the machine that requires adjustment Changes of thickness are 
made in the most oonvenient manner, by laiaing or depresffisg the uj^per 
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frame. The ctttters consist of long straight edges, of the same length as the 
machine is wide. Price $500. 

Morse*a Batent Planing Machine. — ^This machine planes both sides of the 
lumber at once, tongues and grooves at the same time, and if the board ia 
■wider at one end than the other, reduces it down and brings it oat finished, 
of equal dimensions throughout. The tongueing is done in a peculiar manner, 
viz., by simultaneously groovmg the board on both sides, thus cutting through 
and leaving a smooth rounded toi^ue, which is superior to the tongues made 
by cutting down on the edges (^the lumber. This machine appears to have 
the combined effectiveness of two or more of the ordinary planing machines. 
It turns out superi<»' work. Price $1000. 

Gray and WoocPs PUming Machine is a simple-looking affair, operates very 
easily, and does superior woric. The cutters are long straight edges attached 
to a rapidly revolving shaft. Planes 25 feet per minute ; requires from one 
to four horse power, according to stuff; can be used for oomtce-sticking and 
an other kinds of work. The cutters are arranged above the board, which is 
placed on a traveling carriage like Daniel's machine. Price of a machine 
capable of planing boards 8 feet long, 20 inches wide, only $210. 

Gea/r'a Carving Machine. — ^This improvement is intended for use in the pro- 
duction of ornamental carved work for furniture, etc. The stuff is first cut out 
into the desired outline form by means of a common scroll saw, and then 
brought to the machine to be finished up. The apparatus consists of a com- 
mon table, up through the top of which two or more cutter heads project 
The sides and edges of the stuff are worked and finished smoothly by being 
brought in contact with tiie cutters, which revolve 4000 times in a minute. 
One of these machines, we were informed, will save the labor of 30 or 40 men. 
Price $300. By changing the form of the cutters, the des^ of the carmg 
is also changed. 

Lefier Plane. — ^An improved joiner's plane has been recently patented by 
W. S. Luflborough, of Rochester, N. Y., the prindpal features of which consist 
first in the employment of cast-iron instead of wood to form the main body 
of the tool, and second in a novel arrangement for securing and adjustmg the 
iron or casting portion. This plane, which is designed to take the place of 
those ordinarily employed by carpenters, joiners, ship-wrights, etc., is of about 
the same weight, but much thinner than those now in use, and the hand of 
the workman is consequently brought down to a position much nearer in line 
with the resistance. This advantage, although reckoned by some experienced 
w(M:kmen to be of considerable importance, is trifling in comparison with the 
facility of adi^ting the plane to all kinds of wood. By the aid of two thumb- 
screws ading upon a small lever, the iron is readily loosened or secured in 
any required position. Thus, the iron may be much inclined for planing soft 
and clear stuff, or set in a position much nearer the perpendicular when to be 
used on hard and cross-grained material. One tool may thus be made to 
serve in some degree the same purposes as a whole set on the present plan. 

JBurley^e Dovetailing Machine. — ^A most ingenious machine for dovetailing 
has recently been invented and patented by Mr. Burley, of Boston. The 
Buun fbatureB of the machine are a platform upon which a sliding-table reets^ 
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and torn oiroolar bkwb, which cat the entire phis and dovefcafla^-doiiig ttwagr 
with tiie neoeasity of chiaels, and perfonnmg the work in a maimer which can 
not be done by hand. The dovetailing prooeaa, as is well known, haa always 
been a moat tediona and difficult task. Eveiy joint had to be aocorate^ 
marked out, and cut with a chisel by the hand ; and in nuJdng the drawerai 
of bureaus and other caae-woric, the expenae has been yery great By Boi^ 
le/s machine^ seyenly-fiTe to a hundred drawers can be neatly, substaatially, 
and beautifiilly doyetailed in an hoar. Better even, much better and stronger 
ia the work than wfaw done by hand, for the weary artisan is likely to alight 
aome of his comers and finish in cutting the joints. The machine cuts the 
mortise with a precision and aocoracy which renders eveiy joint perfect 
There ia also a machine working on the same principle, and coming under the 
same Burley patent^ designed for box doyetailing, the first invention being 
adi^ted peculiarly to cabinet-work and drawers. The main advantages of 
the machine are, that tiie operator can dovetail firom eighly to one hundred 
boxes in an hour, and without extraordinaiy exertion, and yet the joints wHl 
be perfectly strong and neat Hoops and nails in all kinds of boxea^ however 
large, are dispensed with, and the padcages for Jieavy goods are rendered 
quite as strong as if hooped with iron. All kinds of wood, whether dear of 
otherwise, are worked with equal fedlity. The advantages, therefore, of this 
machine in the manufacture of soap and candle-boxes, sugar-boxes, packages 
fer dry goods, eta, can not be overrated. 

WaiCs LcUke for cutting irregvlar forms. — ^Mr. P. H. Wait, of Backersville, 
K. J., has recently patented an improvement upon Blanchard's well-known 
turning lathe — the first automatic machine ever made which was capable of 
producing an exact copy of an irregular pattern. The frame of Mr. Wait's 
machine looks somewhat like a saw-horse, for it consists of four arms, crossed 
and hung on a central shaft The upper ends of the arms are furnished with 
revolving cutters, which bear against the stuff to be turned. The lower ends 
of the arms are made to embrace the pattern between them, being pressed up 
against it by means of springs. It should be observed that the firame does 
not revolve, but the arms move on the shaft, which serves as a pivot When 
the pattern is made to revolve, the lower ends of the arms fellow its ins- 
ularities, and thus cc»rrespondingly move the cutters to or fixun the stuff to be 
turned. There are two sets of cutters, and consequently two copies of the 
pattern are simultaneously turned. The chief advantages of this machine 
over Blanchard's and other lathes for turning irregular forms consist, firsts in 
causing the guide-arms or pattern-followers to embrace the pattern, so that 
no mattw how long and slender the pattern may be, it can never give way or 
bend. Second, in produdng two copies of the pattern at once; or, in other 
words, doubling the quantity of work produced without any additional com- 
plication of the machine. 

WwriKa Wood Lathe, — ^In this invention there are two sliding rests, one on 
each side of the stufl^ which carry the cutting tools. The rests move slowly 
along the whole length of the machine, and, during their prc^;re8S, are made 
to play in and out laterally, and so cause the cutters to act on IJie wood; 
this lateral play of the rests is produced by means of guide-plates located on 
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the sides of the machine. The gtdde-plates are of the same length as the staff 
to be tamed. The pattern produced in the wood is governed whollj by the for- 
mation of the guide-plates ; the latter are so fixed as to be oonyeniently removed 
and others substituted. This is the only diange required in the maclunei to 
adapt it to the production of different patterns of tordng. In its working, all 
that ^e attendant does is simply to swing the sticks and turn on tiie power. 
We have seen some elegant specimens of fincy turning by iStaa machine. A 
lad, we are told, can easily attend to two of the lathes, and in one day do ihe 
labor of fifteen men working with fifteen hand-lathes. — Soienliific American, 

Improvemeni in Sawing Hoops. — Considerable difficolty has been hitherto 
experienced in pole-hoop sawing machinery to retain an even thickness in the 
hoops — cut 0% as they are, fiom long, tapering, crooked poles: An improve- 
ment by Messrs. Strange and Smith, of Taunton, Mass., accomplishes this 
operation with an uncommon degree of perfection and rapidity. Two upright 
saws are arranged, side by edde, and against them the hoop-pole is fed, by 
means of rollers. One of the saws, and one set of the rollers, are placed in a 
yielding frame, which readily expands or contracts, according to the irreg- 
ularities of the pole. Two hoops, both d an even ttiickness, are cut by one 
passage of the stuff through the machine. 

Portable Boring Engine. — ^The apparatus, which forms the subject of this 
invention, by Thos. Goodseem, of Providence, B. I., consists of a portable 
steam-engine, carrying one or more auger-stocks, either attached or geared 
with its main shaft. The cylinder of the engpoie receives steam fix>m a boiler 
through a flexible pipe, which aJlows it to be carried about in the hands, and 
operated in different places at pleasure. The engine is also provided wilii 
a curious arrangement of sliding-pipes, whereby nearly the whole weight of 
liie concern is supported by the pressure of the steam. In boring, therefore, 
the operatCNT only requires to guide the augur by handles attached to the 
fitune of the engine. If desirable, steion may be introduced, to cause the 
necessary pressure upon the tool. This is a singular improvement, applica- 
ble, we are told, with much useful effect in ship-building, and wherever large 
amounts of boring are to be done. Experience proves that steam may be 
conveyed with perfect facility in flexible pipes, for short distances around a 
stationary boOer. — Scientific American. 

Improved Auger. — ^An improved auger, invented by J. W. Hoagland of 
Jersey City, N. J., consists in having the catting portion of the auger made 
separate from the screw, and combinmg the two parts by means of a dowel 
and a screw in dovetail form. The object of this improvement is to allow of 
the screw part of an auger, which endures for a very long tune, to be used 
for any number of the cutting parts, so that the latter can be renewed when 
required, if broken or worn out. For shipKjarpenters the invention is of great 
advantage. A series of stocks may be made and nuuked with the letters of 
the alphabet To each there may be several sizes of bits marked and adapted 
to fit accurately, and thus the carpenter, if supplied with a proper number of 
auger stocks and bits, wiH be able without loss of time to bore for any size 
of treenaiL He will thus lose no time, as he now ftequentiy does, in search- 
ing for a new auger, or getting a broken one mended, if he should break his 
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bit against an iron bolt If he wishea to bore £nr new treenallg of a diflbnnt 
Edze from that which he has been using and boring for, he has but to unscrew 
his bit and put cm another of a different size on the same stodc, to bore a 
hole of a proper size. — Scientific AmericarL 

Improved Wood-Samng JfocWne.— Mr. A. Winter, of Rondout, N. Y., has 
recently patented a wood-sawing machine for raikoad or other purposes, QSr 
pable of sawing more rapidly and with much leas attendance than usoal, and 
delivering the sawed material at any point desired. The wood may be separ 
rated in two or more places at the same time by simply mounting eeyeral 
saws upon the shaft ; and one machine on this plan now in use on the line 
of the Beading Bail-road in Pennsylvania has proved itself capable of sawing 
and throwing upon the pile a cord in four minutes. It may be driven by 
either steam or horse-power, its principal peculiarity consisting in a series of belts 
or endless chains, provided with suitable hooks which cany forward Ihe sticks 
at a moderate rate, present them to the action of the rapidly-revolving drcu- 
lar saw or saws, and then continue to cany them onward and drop them at 
the point desired. The belts or chains may be of any length desired, and so 
arranged as to elevate the wood to any required degree, the labor of the at- 
tendants being reduced simply to that of laying on the wood. 

Machine for Sawing and Splitting Kindling Wood, — ^This machine for sawmg 
and splitting kindling wood, invented by J. A. Gonover of New York, is con- 
structed as follows : — ^At the rear of the machine there is a circular saw which 
divides the sticks into suitable lengths, while at the front part there is a large 
splitting-az, having four blades arranged at angles. These are attached to a 
vertical shaft, and move slowly up and down. Between the saw and the 
splitters there is a strong endless belt which receives the blocks of wood ends 
up, conveys them along toward the fi*ont till they come beneath the splitters. 
The stuff is here divided into kindling wood with great rapidity, and Mis 
down in a pile at the base of the machine. The splitters have a very stately 
sort of movement, and when they enter the wood seem like spades acting on 
the soil, handled by some monstrous giant. We are informed that a man is 
enabled to cut up and split fifteen cords of wood per day with one of these 
macdiines. — Scientific Am&ricoffi, 

Straming Saws by AimoapTieric Pressure, — ^Many attempts have been made 
to dispense with, and so save the power required to drive, the cumbersome 
sashes used in all saw-mills, by introducing an independent means of straining 
the saw-blade. In some instances steam has been employed ; in others, air 
cylinders have been placed at each end of the saw, to which pistons, traversing 
the cylinders, were attached. The cylinders were exhausted by means of an 
air-pump employed for that special purpose, and the saws thus strained be- 
tween the pistons. In an improvement recently patented by Brown & Coffin 
of Texas, the strsuning is accomplished in a similar manner, except that no 
pump or extra gearing is involved. A flat valve, opening outwardly, is placed 
in the bottom of each cylmder, which, by the alternate movement of its pis- 
ton, opens and doses, thus produdng the required exhaust or discharge. By 
this simple means the saw-blade is at all times kept evenly strained, by a 
yielding^ self-adyusting pressure, which prevents the possibility of aoddent^ 
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eoonoBiiases the motivB power, aad sayee troable on tiie part of tiie <qper- 
ator. 

Noffd MauMneryfor IWng Trees, — ^In an arrangement patented bj Thomas 
Dnrden of Montgomeiy, Alabama^ no saw is used, the catting being done bj 
means of knives which project horizontally ftom an upright shaft. Rapid 
motion is oommunicated to this shaft by means of cogged gearing; thero is 
also a connection between the gearing and a screw which feeds the cutters np 
toward the tree as &st as they enter ; the feeding parts are therelbre sel& 
operating. The fiwne of the machine rests on a foor-wheeled trudE, so that 
it may be conveyed about fi!om place to place with &cllity. The apparatos is 
firmly attached to tiie base of the tree by means of a pur of iron spnrs; a hole 
is bored, the spars inserted, and then wedged. — SdenUfio Ameirkan, 

improved Boring Machine, — ^An improved b(»ing machine recently patented 
by MeasFEL Wyc&off & Morrison of Ehnira^ N. Y., consists of an aoger, made, 
externally, in the form of a tube. The catters are placed jnst within the 
periphery (^the tobe, at its lower end, so that when the latter is revolved a 
hole is bored and the anger enters the stoJQ^ while the chips rise thioagh its 
hollow interior. The outside of the tabe is iltmished with a spiral ledge or 
screw, which assists the rise and dischai^ of the diips. It is said that nothing 
can exceed the duality and accuracy with which pump logs are bored, and 
other species of work accomplished by the use of this improvement 

BCPBOTED FLAIO! IBOK. 

In ihis improvement^ patented by Horace Harris, Ontario County, N. Y., 
the cutting iron is placed inside of a thin metallic case, open at botii ends. 
This case, with its cutter, is wedged into the plane in the common manner. 
The cutter is moved up and down within the case by means of a set screw 
The thickness of the shaving is adjusted with the utmost &cility ; all that is 
required being simply to turn the screw. The improvement is cheap, simplOi 
and applicable to the planes in common use. 

nCPEOVBD BENCH-HOOK. 

Bench-hook is the name given by oatpentera to the little spur of iron against 
which Ihey place one end of the stuff they happen to be planing, to prevent 
1h.e same from slipping. Some carpex^ers drive in a nail at the head of tiieir 
bencheS) and make it serve as a hook ; outers use a hooked i^Hka In bo& 
cases there is more or less trouble to lift the hook and set it to suit different 
kinds of work. An imi»X)vement patented by A. Hotchkin, of Schenevus, 
N. Y., condsts of a small metallic firame^ having in its center a pivoted 
toDgue-^like the tongue of a budde ; the frame is let in and fastened flush 
with the bendL The tongue serves as the hook, and as it may be instantly 
elevated or depressed by the finger, it manifestly possesses much advantage 
over the common hooks in point of convenience. The loww side of the 
tongue is notched, like a rack, and there is a spring pawl to match the same. 
This part of the contrivance is to hold the tongue firm in any desired position. 
'^BUeaO^ Americcu/L 
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ZMPBOYEMENT IN ADJUSTINa BLIKDS. 

In an improyed method of hanging and adjusting blinds, patented bj Messrs. 
Sanger and Parker of Boston, the blinds, instead of being hung on hinges and 
made to open and close in the ordinary manner, are divided into two parts 
and caused to slide up and down in the window-frames, like the common 
window-sashes. B7 means of a simple application of cords and puUies, the 
blinds thus arranged are moved from within the apartment^ thereby obviating 
the inconvenience of opening the window for that purpose. The blinds can 
be made to disappear in the casement when not wanted for use. 

New Mode of Scmging Window-sash. — ^The following new method of hanging 
window-sash has been patented by D. A. Dunzaek, of Salem, Mass. The 
window-frame or casing is constructed in the usual manner for balanced 
sashes, viz., having boxes on each side of the frame. Within each box there 
Is placed one weight, which has a pulley attached to one of its ends^ around 
which passes a cord, which also passes over two other pulleys attached to 
each side of the frame at the center. One end of a cord is attached to tho 
lower side of the lower sash, and the other end of it to the bottom of tho 
upper sash. It is tiius that both sashes are connected together by one cord 
and one weight on each sida The weights move without any jarring or 
noise. By the common method of hanging sash, a window requiring weights 
of 18 lbs. can be operated by the new method with weights of 8 lbs., thus 
saving 10 lbs. of iron. This improvement deserves the attention of all house 
builders. 

mPBOYED FLOOBINa. 

A patent has been recently granted to Mr. Oroebl, of Philadelphia, for a 
new kind of wood flooring or marquetry. Mr. Groebrs floors are composed 
of small pieces of wood which fit together like mosaic, and are firmly con- 
nected with each other by means of tongues and grooves extending all around 
the smgle pieces. The pieces can be cut on Mr. Groebl's machine of any 
shape, either straight-lined or curved, so as to form any variety of patterns 
from the simplest figures of squares or diamonds to the richest designs with 
borders and oomer-pieoes. The single pieces being made of wood of different 
texture and color, a great variety in the general coloring of the floor can be 
attained. They require to be waxed once or twice a month like similar floors 
in use all over France and C^ermany; they are always dean and have a 
beautiM and grooefol appearance, and are superior to carpets in many re- 
spects ; they are excellent for the wann season and are the best floor for 
dandng. The price is about the same as oil-cloth or carpeting, and if manu- 
&ctured on a large scale they could probably be got up still cheaper. 

MA.CHIKB FOR PKKLIKG THE BASKET-WrLLOW. 

The cultivation of willows Is a subject which has excited a good deal of 
attention in this country for a niynber of years, and many ftimani bare tried 
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It on a smaQ scale, and fbtmd it yery profitable ; but owing to the great 
amount of labor required at one time to peel them, while the bark is loose, it 
was found that there could be but few raised in this country, where labor is 
BO scarce and high, without there could be a power machine for peeling thenu 
A machine to accomplish this end has reoentiy been inTented by George J. 
Ckdby, of Jonesville, Yt The operation is simple, the willows being passed 
between two or three sets of India rubber rollers^ one set of which has a 
Tibrating motion, which rubs the bark off yeiy effectually ; the others mainly 
separating the willowB from the loose bark. The rollers being made of India 
rubber, there is no poasible chance for the willows to be injured, and it will 
adapt itself to all sizes, so that from 20 to 30 rods can be passing through at 
the same time. With one horse, and two men to attend it, it will peel fbom 
one to two tons per day, while to do the same amount of work by hand it 
would require 30 or 40 men and boys. — ScierUiflc American. 



IMPBOYBD METAL UlTHB. 

In an improyed lathe arranged by Mr. Nasmyth, of England, &r turning 
cast-iron pulleys fi>r shafting, the slow motion for the mandrel is got by gear- 
ing down directly from an endless screw and a worm-wheel on the mandrel, 
the endless screw being driyen by a belt from the shafting oyerhead, thus dis- 
pensing with the usual number of pulleys for reducing the speed of the shaft- 
ing. The pulleys to be turned are bored and keyed upon a mandrel, of which 
there are a number proyided of yarious sizes ; the two centers of these man- 
drels being bushed with steel in a yery ingenious manner. The slide-rest is 
made like an ordinazy hand slide-rest^ but the feed is giyen by a wheel and a 
T ratchet worked by a fine chain from a yibrating arm aboye, which is moyed 
by a chain from an arm moyed by a cam on the lathe mandrel ; theohain can 
be hooked to any length, and so attached to tiie feed ratchet any where about 
the lathe. 

KSW ICSrHOD OF JSNaKAYVSGt ON GI<AS8. 

One of the most ingenious deyioes recently myented is "Whipple's anange- 
ment for engraying on glass." In this, the engraying to be traosfeired to the 
glass, is first cut upon a steel roller or cylinder. If the glass sur&oe to be or- 
namented is a cylindrical one, as a goblet, this goblet and steel cylinder are 
mounted ade by ade in a lathe on spindles geared together, and the two are 
allowed to reyolye rapidly, pressing with moderate force upon each other. 
Pine emery is then applied to both sur&oes, and those portions of the steel 
cylinder which are in relief^ by their continual pressing of the emeiy down 
upon the sur&ce oi^e glass in the process of rotation, in a short time trans- 
fer in the most beautifril and perfect manner the whole deyice engrayed upon 
the metal cylinder. The two rotating sur&ces being accurately geared to- 
gether, it is obyious that the same points on the circumference of each will 
accurately correspond in each rotation. If the sur&ce to be engrayed is a 
plana, the steel roller reyolyea by an anangemeiit of apparatus backward and 
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fivwarcL In tiito iray stone naj be cat in relief in an ezqniaitelj line aun- 
neTf and work which has heretc^re required honrs and days to aooompliah, 
may now be executed in a few minutes. 

BUGOLES'S BOTABT 8H1EABS FOB SHEET METAI.. 

A new tool, known by the above designation, baa been iately introduced 
for cuttang sheet metal, and which is made in sizes adiqpted to the thin tinned 
sheets or to the half hush boiler plate. One straight and one drcolar 
cutter are employed, the latter bemg reyolyed and slowly moved forward bj 
the aid of a belt acting on a pulley at one extremity of the machine. The 
knives or cutters of this machine are so set that their edges do not come com- 
pletely into contact, but only soificiently near to ensore the separation of the 
sheet It is found in practice with the ordinary lever shears that the cot 
invariably precedes the pomt of absolute contact of the knives, while it foils 
behind the point where the latter begin to press upon the metal All shears 
compel the particles to slide past each other in tiie act of separation, and it is 
found that the cohesion of the metal is destroyed as soon as it foiriy com- 
mences thus to slide, so that an absolute contact of the cuttmg edges in 
Buggles^s shears would be worse than useless. In practice the edges are set 
at a distance equal to half the thickness of the metal to be cut, and the sheets 
are divided with a degree of accuracy and of smoothness unsoipaased by any 
(system yet devised. 

IMPLEMENT FOB CUTEINO WIBB. 

An improved tool for cuttmg wire has been invented by Wm. Grover of 
Holyoke, Mass., Jr. It differs from the common knife-edged nippos only in 
the shape of its jaws. They are made round ; in other words they are complete 
disks of steel, with holes of different sizes through their sor&oes^ for the 
reception of the wire to be cut In its operation the handles are opened 
until a certam sized aperture in one of the disks comes in Ime wiUi its equiv- 
alent opening in the other didc ; the wire is then passed through and clipped 
by oompressmg the handles. The ordinary nippers are apt to bend the wire 
in cutting; tiiey also leave a rough burr on the ends of the pieces. But with 
Mr. Grover*s improvement, wire may be very rapidly cut to any size or 
length, without the least bending, and with peifoct smoothness. — Sdent^c 
American. 

IMPBOYED SEATES. 

Two patents for improvements in skates have been patented during the 
past year, by N. G. Sanford, of Meriden, Conn. The object of these inventions 
is to give the skate elasticity so as to enable a person to slsiate with more 
ease. Small tubes are placed vertically within the stock of each skate. In 
these tubes are placed india-rubber springs connected withvimees secured to 
the nmner, which is also thereby firmly attadied to the stock, by which it 
gives some spring to the foot^ and its use is thereby rendered more ea^. 
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The BdWbA, patent embraces the dsdding of the akate^ end coonectbg tiie 
two parts by a sprio^ and having the ruimer elastic, whereby the skate 
yields^ and the back part rises with the heel, when the wei^t of the body is 
thrown upon the front part of the skate. 



BNXABGINa AND BSX^TTGEEfO MAPS AND DESIGNS. 

James Murdock, of London, has taken out a patent for the pnrpoeee aboye- 
named. The invention consists in transfering a map or a deagn to a sheet 
of India-robber in an nnstretdied state; then stretching the material eqnally 
in aQ directions, by havuig it secored in an expanding screw frame. This 
process enlarges the map or design. To make a design or a map smaller, it 
is transferred to the India-rubber sheet when it is in a stretched state, which is 
afterwards allowed to contract equally on all sides. 



PBOTEAW POUNTAIN PEN. 

The above designation has been given to a pen patented by Mr. N. A. 
Prince^ of Brooklyn, N. Y. Protean is a word lately coined in Great Britain 
to designate one of the forms oi hardened caoutchouc, from which material, 
tmder Goodyear's patent, this pen, or rather pen-holder, is manufactured. 
The handle is hollow throughout, and is filled with ink either by suction 
through the mouth or by the aid of a small piston, after which tiie top is 
tightly dosed. The pen is attached in the usual way, but the ink-tube or 
handle is continued underneath and bent upward so as to shut its open end 
against the under side of the pen near the point When pressed on the 
paper a sufficient opening is made for air to enter. In this position ink con- 
stantly escapes, while air enters at intervals and rises to the upper end of the 
handle. A small spring of protean fixed within the tube continually presses 
against the pen to serve as a conductor and prevent the possibility of the ink 
being driven back, while provision is made by suitable cavities near the base 
to catch any reflowing ink fix>m the point, when the position of the pen is 
aoddentally reversed, and prevent it from soiling the fingers of the operator. 

IMPBOTBaffENTS IK LAMPS. 

An improved entry lamp has been recentiy patented by Chas. W. Felt of 
Salem, Mass., the object of which is to effect a saving in light-producing 
material— gas, oH, or other burning fluid, used in lamps placed in entries of 
buildings (or situations where light is needed at short intervals^ by reducing 
the light to the nyiTiitrnTm burning point when it is not needed. The con- 
struction is as follows: the lamp is placed in a socket of a small metal plate, 
which plate is secured by screws to any wooden fastenings in the entry. 
. The vnck tube of the lamp has a small outer tube, which is capable of sliding 
>np and down on it When it is slid down, a greater portion of the wick will 
. be exposed to the air, oonsequently the lamp will give more lig^t ; when it is 
xalaed a very small portion of the wick is exposed, consequently the light is 
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feeble. When a person enters the hall or entry where tiiis lamp is plaoed, 
the door, as it is opened, is made to shde down the outer wick tube, so as to 
give greater lig^t then, and by dosing and opening the door again, the tube 
will be moyed up to shield the wick, so as to save oil or fluid when a ftill 
light is not required. This principle of operation covers gas lights, and those 
obtained from burning fluids of any kind. The same operation applied to a 
fork on the cock of a gas pipe, will so operate it as to give a bright and feeble 
tight by opening and dosing an entry or hall door. 

IMFBOVBD BASIN STOP-COCK, 

In dty dwelling-housee^ where water is conveyed through the apartmeniB 
in pipes, it is usual to furnish the wash basins with stop-cocks, the handles 
of whidi are hollow, and so arranged that when you pull the handle forward, 
the water disdiarges through it into the basin, and when you push it back 
the liquid ceases to flow. These stop-codca, although ornamental and exceed- 
ingly convenient, possess, nevertheless, some defects. An invention by Mr. 
Bling of New York City, prevents the possibility of a careless overflow, by 
arranging a self-acting spring within the stop-cock, in such a maimer that the 
water will run so long as you hold the handle in proper poation ; but the 
moment yon let go, it flies back, and the water stops. 

BBAMBLB'S AUTOMATIC GRAIN SCALXU 

In this self-acting scale, a trough-shaped box, divided into two compartments 
by a partition running lengthwise, receives the grain from a roservdr placed 
above. The box rests on a weighing apparatus ; the grain &lls in a steady 
stream. When a suffident quantity to balance the scales has &Ilen into the 
box, the latter cants over a little and shuts the spout, thus stopping off the 
grain; at the same moment a valve in the bottom of the box opens and the 
grain therein slips out^ weighed and measured, into a bag ; the box then tips 
back again, opens the spout, and recdves a new load. , 

The whole apparatus includes in fsact an elevator to continually cany up the 
grain to a reservoir or bin, as weU as the measuring apparatus for letting it 
down. The flrst process, the elevating, requires steam power; but the latter, 
the measuring, does not, the whole movement being effected in this case by the 
gravity of the descending grain. This machine weighs off the grain, indicating 
the amount by a dial, and may be set to weigh any desired number of bushels, 
stoppmg itself when the number is completed. The whole afiair is extremely 
simple^ containmg no delicate members except in the scale-beam where the 
weight is indicated. The quantity weighed at each draft is tiiree foushds, and 
ftve drafts are taken per minute, so that it is practicable to weigh off witii ao- 
curacy nine hundred bushels per hour. The pdnt wherem this scale differs 
from all other attempts by the same and other inventors is in cheddng the 
flow of grain before the weight is completed. It has been found that a laxge 
stream of gram rushing with rapidity into any scale, exerts a considerable force 
by iti momentom in addition to its gravity, and it is diiBoalt to oa toql ate and 
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compensate for this influence. The present scale receives the grain in a large 
stream mitil the proper weight is nearly attained, then bj closing the principal 
gate and receiving a smaU stream finishes the operation with aH the nicety 
desired. 

FTLE-MAKINa BY MACHINERY. 

For the last 20 years skilled mechanics have exerted all their ingenuity 
in trying to disoov^ a process of manu&cturing files, so as to lessen the cost 
of production. Some firms in Sheffield and elsewhere are said to have spent 
fortunes in experimenting, in the hope of attaining this end, and have still 
&iled. A machine, which has proved successful, has recently been invented 
by Mr. Boss, of Glasgow, Scotland. The merit of the invention wiU bo best 
understood by the general public^ when it is stated that by its agency files can 
be struck, and that in a superior manner, with an advantage in labor alone 
of at least 200 per cent over the old process of hand-striking. A skilled file- 
cutter will strike by the hand somewhere about twenty common 40 inch flat 
bastard files in a day. One of Mr. Boss's machines, under the direction of a boy, 
will strike sixty files in the same amount of time. The machine is so simple 
too, that an uninitiated boy can in a few hours be instructed to attend it A 
one-horse steam-power is capable of driving six of these machines, and with 
some practice, a lad might be able to attend two of them, for they possess the 
attribute of stopping of themselves when a certain portion of work has been 
completed. A comparative glance at the hand-made and machine-struck file 
at once shows the superiority of the latter, even were the other advantages 
altogether kept out of view. Flat bastard or equalmg files, common and 
tapered, are those most iji use, and are the kind which Mr. Boss's invention has 
been mostly hitherto engaged in producing; but the machine can be modified 
to strike rounds and all the other variety of files. As was to be anticipated, 
the machine-made files have already found their way extensively into use^ 
although only a few months have expired since the process of manufacture was 
hegmL—KorOh Bribisk Mail 

cabpsnteb's botaey pxtmp. 

A pump recently invented by Mr. S. B. Carpenter, of "Wiscofnsin, is worthy 
of attention from ^e eomplidty and at the same time sing^ularity of its mo- 
tions, the fewness of its parts, its small cost of construction, its economy of 
space, and evident durability. The whole pump consists of a metallic case, in 
which is inclosed a vertical shaft with a nearly hemispherical mass of metal 
at its lower extremity, and a vibrating or oscifiating feather. When impelled 
by a continuous power, as in filling up tanks at rail-road stations, the shaft 
may be safely driven with considerable velocity, and the pump may be con- 
■idered tolerably perfect without the aid of any packing. It is questionable 
whether the rotary motion is easier than the reciprocating for pumps woriced 
by hand, but where power is employed for the raismg of considerable quanti- 
ties, the invention of this pump renders it unnecessary and highly impolitic to 
convert the rotary motion of the shaft into any kind of a reciprocating action. 

6 
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The pomp for general purposes is manufactored entirely of cast-iron. The 
lower portion of the case is spherical, and is closely fitted by the spherical 
Bide of a casting at the foot of the shaft, which shaft, in this case, is assumed 
to be vertical. This casting is nearly a hemisphere, the top being somewhat 
conical instead of fiat — ^the general form of the casting approximating to that 
of a boy's spinning-top inverted. Imagine this nearly hemispherical mass 
sawed nearly in two by a vertical cut commencing at the apex, and insert in 
the opening thus made a semi-circular disk of metal, straight side uppermost 
This disk will represent the feather aUuded to. Lay a flat cover upon the 
point of the cone and incline it until it bears fair upon the inclined sur&ce of 
the cone. This cover wiU represent the fiat side of the nearly spherical case, 
and a rude model of Carpenter's pump will be the result. On revolving the 
internal mass by the aid of a shaft continued upward from the point of the 
cone and passing out obliquely through a stuflBng-box in the flat side of the 
case, the feather will oscillate so as always to bear with its straight edge 
against the flat side of the case. A screw at the base allows of driving up 
the whole shaft, and with it the sector of a sphere described, to compensate 
for any wear of its upper surfaces ; and as this driving upward of the mterior 
work would increase the space below and make a leak at that point, provision 
Is made for preventing this by a very simple modification of the form of the 
parts, which insures a tight joint at the largest part of the pump in all cases ; 
and to prevent any fiow of water through the slot in which the feather acts, 
the slot or split is not made continuously across, but is interrupted in the 
middle by a solid partition, and a triangular portion is cut from the feather to 
correspond thereto and allow of its free vibrating motion. 

Gray's Improved Pump, — ^In this pump, invented by S. H. Gray, of Bridge- 
port, Conn., two pistons are employed in one cylinder, both operated by one 
handle or lever. The improvement consists in a novel means of operating 
the pistons. A shaft passes transversely through the center of the pump- 
barrel, within which, on the shaft, a cogged pinion-wheel is placed. The 
piston-rods have teeth on them like a rack, and gear with the pinion. Outside 
of the pump, and attached to one end of the shaft, there is a handle or lever, 
by working which back and forth, the pistons are operated. No piston-rod, 
it will be noted, is seen on the outside, since all the moving parts, except the 
lever, are confined inside of the pump. By the use of this invention two 
separate streams of water can be discharged, if desired, or a single continuous 
one. It is, in effect, the combination of two of the ordinary pumps into one 
apparatus, at a cost which exceeds only by a trifle the expense of the single 
pump. The prominent advantages are, doubling the capacity, and therefore 
the utilit^i without much increasing the cost. — Scientific American, 

BBOAB-CABT MANTJEB DISTRIBUTER. 

The object of this invention, which has received a prize from the Koyal 
Agricultural Society of England, is to distribute regularly all kinds of natural 
and artificial manures, even the most difficult ones used as top-dressing, 
each as nitrate of soda^ salt, guano, and soot. The manure is delivered from 
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the box by means ci a barrel of novel confitniction, consisting of a shaft fitted 
with prongs, which carry over the manure, and in doing so, cjmes in contact 
with a series of scrapers which rise with and dean the barrel aa it rotates, 
without the aid of brushes, sweepers, or any other perishable material, fix^m 
whence it passes down the shoot or conductor, and is eyenly distributed all 
over thQ surface^ or in three or more rows. The shoots or conductors are 
furnished with wire rods, fixed in alternate lines, giving them the effect of a 
sieve, whereby the manure is separated and pulverized as it faiUs. 

WILSON'S niPBOVED WHBKL-BABBOW. 

In this improved wheel-barrow (an English invention) the wheel or "trun- 
dle" is placed under, and is recessed into the bottom of the barrow, the inter- 
nal projection being covered over by a piece of curved sheet-iron, boxed in 
with side-pieces. "With this position of the wheel the weight of the contaizied 
load is thrown upon the wheel instead of being carried between the hand and 
the wheel, as in the common barrow, thus relieving the laborer's arms. The 
sinking of the body over the wheel also brings the weight nearer to the 
ground and diminishes the working oscillation. The handles are attached 
quite separately from the body, and they are set on at a considerable angle so 
as to reduce the lift in wheeling. Where nicety is required in wheeling, as 
in gouig over a plank, a brass knob is set on the top of the front board, at 
the middle, so as tb be directly in the line of the wheel and serve as a guide; 
and to prevent the dirt from clogging the wheel-covtr, a scraper is attached 
behind the wheel. 

IKPBOVKMENTS IN EAKTH-BORING MACHnTERY. 

At a recent meeting of the London Society of Arts, Mr. Oolin Mather read 
a paper on "Earth-Boring Machinery," and some recent improvements 
effected in the same. Among the various systems which have been adopted, 
one well-known method of boring, is to attach a chisel to a series of rods 
which are suspended from the end of a spring-pole. When the debris has 
accumulated so as to obstruct the progress of the chisel, the rods are with- 
drawn by means of a windlass, each one being separately unscrewed as it is 
wound up. A tubular instrument of sheet-iron, called a shell, usually from 
3 to 4 feet long, and something less in diameter than the size of the hole, 
with a dack at the bottcHn, is then substituted for the chisel, and the rods 
are screwed together again and lowered. Another method generally resorted 
to, when the weight of the rods is so great as to overcome the elasticity of 
the spring^pole, is that in which a rope is substituted for the rods, the im- 
pulsive motion being obtained by coiling the rope several times round a 
windlass, and then suddenly slacking it A third method is that invented by 
H. Fauvelle. This apparatus consists of wrought-iron tubes, screwed end to 
end, the lower one being armed with a cutting tool somewhat larger in 
diameter than the tubes, so as to leave an annular space around them, up 
which the water and excavated material are forced, by means of a column of 
water sent down the tubes by a force-pump. 



Digitized byVjOOQlC 



124 ANNXTAL Oy SOIBNIOTIO DISCOTEaY. 

Hating thus briefly described some of the methods in general use, tiie 
anthor next prooeeded to expUun a machine he had invented, in which the 
construction of the boring-head and the shell-pmnp, and the mode of acquiring 
the percussiYe motion, constitute the chief novelties. The boring-head oon- 
flists of a wrought-iron bar about 8 feet long, upon the lower part of which is 
fitted a block of cast-iron, in which the chisels, or cutters, are firmljc secured. 
Above the chisels an iron casting is fixed to the bar, hy which the boring- 
head is kept steady and perpendicular in the hole. A mechanical arrange- 
ment is provided, by which the boring-head is compelled to move round a 
part of a revolution at each stroke. The shell-pump is a cylinder of cast-iron, 
to the top of which is attached a wrought-iron guide. The cylinder is fitted 
with a bucket sunilar to that of a common lifting-pump, with an Indidrrabber 
valve. At the bottom of the cylinder is a clack, which also acts on the same 
principle as that of a common lifting-pump, but it is slightly modified to suit 
the particular purpose to which it is here applied. The bottom clack is not 
fiwtened to the cylinder, but works m a ft-ame attached to a rod which passes 
through the bucket, and through a wrought-iron guide at the top of the cylin- 
der. The percussive motion is produced by means of a steam-cylinder, which 
is fitted with a piston of 15 inches diameter, having a rod of cast-iron 7 inches 
square, branching off to a fork, in which is a pulley of about 3 feet m diame- 
ter, of sufficient breadth for the rope to pass over, and with flanges to keep it 
in its place. As the boring-head and piston will both fall by their own 
weight, when the steam is shut off, and the exhaust valves opened, the steam 
is admitted only at the bottom of the cylinder. The exhaust port is a few 
inches higher than the steam port, so that there is always an elastic cushion 
of steam of that thickness for the piston to &11 upon. The valves are 
opened and shut by a self-acting motion derived firom the action of the piston 
itselfi 

The following facts, obtained fiom the use of the machine, in boring in the 
new red sand-stone at Manchester, ebow its actual performance. The boring- 
head is lowered at the rate of 600 feet a minute ; the percussive motion is 
performed at the rate of 24 blows a minute, and, being continued ten minutes, 
the cutters in that time penetrate 6 to 6 mches ; it is t^en wound up at 900 
feet a minute. The shell-pump is then lowered at the rate of 500 feet a 
mmute, the pumping continued for one minute and a hal^ and, being charged, 
the pump is wound up at 300 feet a minute. It is then emptied, and the 
operation repeated, which can be accomplished three times in ten minutes at 
the depth of 200 feet The whole of one operation in the deepening of the 
hole 5 to 6 inches, and cleansing it of debris, ready for the resulting cutters 
or boring-head being again introduced, is seen to occupy an interval of twenty 
mhiutes only. The value of these &cts will be best shown by comparing 
them with the results by the old method. At Hi^gate, the boring has oc- 
cupied two years in attaining a depth of 680 feet from the bottom of a well 
600 feet deep fiom the suiface. Th^ pTo^efis at iH-esent is at the rate of 6 
inches per week, working night and day. At Warwick, thirteen months 
were occupied in boring 400 feet through red marl ; at Saltaire, two years 
m going 80 yards. By the new machine, the work at Highgate could hav« 



Digitized byVjOOQlC 



USCHANICS AND USSFUL ABTS. 125 

lie6& done in 33 daySi that in Warwick in 20 days, and tbttk at S^iltairei to 
supply title work-people with drinking-water, in 29 days. 

niPBOYEMENTS IK WKESTCJHES, TICES, ETC. 

Se^-Ad^usUng ScrefUhWrench. — ^The distinctive feature of an improved 
screw-wrench recently patented by Mr. A. Hotchkiss of Sharon Yalley) Conn., 
consists in the extreme &cility with which it is adapted to different sized 
bolts and nuts ; the movement being accomplished with ease by pressing with 
the thumb upon a projection on the movable portion of the wrench. The bar 
is hollowed on the front side, and armed with cross grooves which transform 
it in feet into a portion of a nut A loose hollow screw, or rather a threaded 
fhimble, is attached to the movable jaw and fits accurately into the grooves 
described, being pressed into contact by a concealed spring. The strain on 
the wrench when applied to use tends to force the screw into still closer con- 
tact with the grooves, so that all possibility of slipping is avoided, while at 
any moment a gentle pressure on theprcjectlon raises the screw oat of con- 
tact and allows of its being shifted. If greater accuracy of adjustment should 
be required, it is obtained by revolving the screw or threaded thimble. The 
movable jaw is of malleable iron. The hollow screw is fitted on a nicely- 
tamed projection on the jaw. The bar is of wrought-iron, forged in one i^ece 
and case-hardened ; the whole constituting one of the strongest as well as 
most convenient screw-wrenches in existence. 

Improved Wrefncth. — A novel device for a wrench has been patented by 
Alden Graham of Boxbury, Mass. Two nearly straight pieces of steel are 
attached, by pivots through their centers, to the end of a suitable handle, and 
form the jaws by which the nut to be turned is seized. The jaws are placed 
at right angles to the handle, and are hung in a slot in the latter. The badcs 
of the jaws are furnished with screw threads, and are encircled by a corre- 
sponding screw ring, by turning which the ends of the jaws may be opened or 
closed at pleasure, and thus adjusted to suit any size of nut. There is a 
ratchet arrangement which permits the turning of the nut without removal of 
the wrench after the jaws have been adjusted. 

Irn^oved Machine Punch. — ^An improved attachment for a machine punch 
was exhibited at the Fair of the American Institute. It consists in a slight 
handle for stopping, or rather for starting the motion. The toggle-levers 
which work the punch are of such length that a wedge-like piece is required 
to interpose between them and the head of the punch, in order to render the 
movement effective. A small hand-lever controls this wedge, keeping it con- 
stantly withdrawn except when touched by the operator. The result is that 
the workman takes as much time as he pleases in adjusting the metal to be 
punched, instead of placmg it hurriedly and often imperfectly, as in the old 
plan. 

Improved Vice, — ^A patent for.au improved vice has recently been issued to 
E. W. Davis of Yellow Springs, Ohio, in the construction of which the mov- 
able jaw is furnished, near its base, with a guide-piece, which passes through a. 
slot in the fixed jaw : the latter acts also as a guide, which passes through the 
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moTable jaw. Between and attached to these guide-pieces are a pair of crosa 
levers, or connecting rods, so pivoted and arranged that when the screw which 
operates the vice is turned, the movable jaw will always retain a position ex- 
octlj perpendicular to that of the fixed jaw. All mechanics know the im- 
portance of keeping the two jaws thus in agreement It allows a firmer hold 
to be taken on any substance placed between, relieves the screw of fiiction, 
and prevents the tendency of the vice to become weakened or soon to wear 
out There are several different kinds of vices arranged with a view to ac- 
complish the above purposes. The mvention of Mr. Davis is intended to be 
considerably cheaper in construction, and, if possible, more effective in its 
operations than any of them. Only one screw is employed and no nut is re- 
quired to be sunk in the movable jaw. 

IMPBOYED DOOB-LOCK. 

At the recent Pair of the American Institute Mr. "W. H. Baxter of N. T. 
exhibited an improved door-lock, combining the safety of a bank-lock with 
the simplicity of a latch-string. It opens fix)m the inside by a simple pull on 
the knob without straining or soiling the most delicate kid. On the street 
Bide the key-hole is a narrow slit hardly large enough to admit a fine wire, 
and the key is a small plate of thin metal thrust in directly without turning. 
The end of the key is shaped into rectangular notches of unequal depth, and 
presses upon six or more tumblers, each of which must be depressed to a 
certain depth before " the bolt" will move. Strictiy speaking, no bolt is em- 
ployed in this lock, the festening being made by a strong horizontal wheel of 
small diameter, containing a large cavity, which embraces a corresponding 
fixture in the door-fiiame and holds on to it firmly. It is called the rotary 
lock, and appears the strongest, the most easUy operated with a key, and the 
most difficult to work without that appendage of any we have ever examined. 
The key is about the size and thickness of a two-shilling piece. — New York 
JHbune. 

IMPBOTED BBICK KACHINX. 

At the Pair of the Royal Agricultural Society at Carlisle, England, a brick 
machine involving some new principles was exhibited by Messrs. Porter & Co. 
This machine, which was capable of lummg out 18,000 bricks per hour, effects 
the two processes of grindmg and molding the clay simultaneously. The 
grinding mill is horizontal, having two shafts, on which are placed two cylin- 
ders, with a series of knives cast on each. It is fed with tempered day, which 
it thoroughly commingles and propels by means of the splay given by the 
knives to the rollers, which are supplied through a chamber at the end of the 
milL These rollers force the clay through a die of hard wood or gun metal 
of suitable dimensions to form the sides of the bricks. As the day is thus 
propelled in a solid and consistent body, it moves upon small rollers until it 
comes within range of the cutting apparatus, which is a contrivance of six 
wires attached to a frame sliding upon fiiction rollers. This fi:ame is moved 
suddenly backward and forward by the hand, separating the day into five 
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well-fonned bricks at each stroke. The bncks are cat in the direction c^ their 
bed, so that the four sides are preserred smooth, while the top and bottom 
are slightly roughened, an eflfect which, with the perforation of the center, 
secures the proper adhesion of the mortar, and consequent safety in building. 

STRENGTH OF GUTTA PERCHA TUKENG. 

Some interesting e:£peTiments recently made in Boston show an almost in- 
credible strength in gutta percha tubing and its value above other materials 
for water-pipes, etc., where power to resist great pressm^ is required, A pipe 
half an inch inside diameter stood 370 lbs. to the square inch, and burst at 390; 
a five eighths inch pipe (the kind made for service pipes for the Boston water 
works) stood till 580 lbs. of pressure to tiie square inch was applied ; but a 
quarter inch pipe, made for soda fountains, stood uninjured the great pressure 
of 1,000 to the square inch ! 

mPEOVEMENT IN THE CONSTEUCnON OF WINDLASSES. 

In the operation of almost every species of ships' windlasses or winches, it 
is necessary to apply the rope to be heaved at right aisles to the barrel of 
tiie windlass ; otherwise the rope would not wind easy or even. For this 
purpose temporary guide-posts- or pulley-blocks are usually rigged, which, of 
course, are more or less inconvenient, troublesome, and in the end expensive 
An invention by "W. N. Gesner of Fair Haven, Ct., provides a frame of iron 
or other material, which is attached to the ends of the windlass shaft, just like' 
the bail of a kettle on a large scale. The guide-block is attached to the center 
of the fi^me. The latter, it is apparent, will always be on hand when wanted, 
and never in the way at otlier times, for it can be thrown up or turned down 
for use instantly, at pleasure. 

IMPBOYEMENTS IN THE MANUFACTUEE OF HATS. 

In the ordinary manu&cture of hat bodies, several different kinds and qual* 
ities of for stuflfe are used, the desired proportions of each bemg weighed by 
the hand, and then carried to a machine, where the fibers are loosened, 
cleaned, and thoroughly mixed together. At this stage of the process the 
material is removed and dealt out, by hand weight, into small quantities, just 
sufficient for single hat bodies. Each quantity is now separately passed 
through another machine, where the mixing and cleaning operation is com- 
pleted, and the stuff thrown by blast upon the hat former. In a machine in- 
vented by Messrs Annesen, Pedereen, and Bees, of New York, the mechan- 
ism is so arranged as t6 receive the raw material at one end, and deliver it at 
the other ready made up into perfect unfelted hat bodies ; all the various 
operations of selecting the desired qualities of each kind of stuff, mixing, clean- 
ing, and wdghing off the proper amount for each body, being done in the 
machine, without being touched by hand fix)m first to last It would require 
drawings in order to convey a clear idea of the various parts. The invention 
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is one of ingenidty and importance. The quality of work it turns oat is said 
to be better than that done by the ordinary ^Toc08a.^Scieniific American, 

IMPROVED CLOCK ESCAPEMENT, 

An improved escapement, patented by E. K. Reynolds, of New York Cityt 
is more particularly designed for clocks and other time-keepers, which are in- 
tended to run a long time without winding; on account of its very slow 
movement it is particularly suited to year clocks. It consists in an escape- 
ment lever, whose point works in a spiral groove or screw thread, in or upon 
the staJQf of the balance ; the latter is arranged perpendicularly to the arbors 
of the lever and escapement wheeL It is a very ingenious but simple improve- 
ment, adding but very little to the expense of a time-piece, although greatly 
increasing its convenience. Applied to a oonmaon one-day dock, the latter 
will nm a week without winding ; while an eight-day piece will only require 
to be wound once a month. Year clocks, we are told, can be produced with 
equal fiidlity. — Scientific American. 

IMPROVEMENTS IN MUSICAL INSTRUMENTS, 

Improved Pianoforte Action. — ^In all pianoforte movements, one of the most 
important requisites is such an arrangement and connection of the keys with 
the hammers as will permit an easy and perfect repetition of the same rate. 
An invention recently patented by Mr. John S. Merlin, of New York, de- 
signed to effect most perfectly this desired end, consists in the peculiar appli- 
cation of a lever to the jack, in combination with a block attached to tha 
hammer, whereby, after the hammer escapes, it is caught at a short distance 
below the string, and held in readiness for a free and rapid repeat ; whereby 
also, the return of the point of the jack into the notch of the hammer butt is 
&cilitated. 

WiTid Begvlator for Organ Pipes. — ^In church, and other organs, the throats 
or lower parts of the music-pipes rest on a box called an air-chest, into which 
the air from the bellows first flows. Holes are made through the air-chest, 
and into them the pipes are placed to receive wind. The tone of each pipe is 
set or tuned by altering the size of its throat If the sound is too low, the 
throat is jammed together a little with a hammer ; if too shrill, it is enlarged 
with a mandreL An invention, recently patented by Daniel Goorge, of Naza- 
reth, Pa., consists in simply placing a common stop-cock 'm the throat of each 
tube — an improvement which permits the tuning of the pipes with the i^tmost 
convenience and p^ection. 

Driggs's Improved Pianos. — Mr. S. B. Driggs, of New York, who has occu- 
pied himself many years in considering the structure and capabilities of the 
pianoforte, claims to have made several improvements, as follows : 

1. To have arranged the strings so as to secure a tone clear of harmonic 
vanishings, and hence purer. 

2. To have added an attachment — ^in this case metajlic forks — ^which, subject 
to the action of a third pedal, affords a new and agreeable sound. This is not 
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« continaed sotind, but short and crisp, like a musical-box, and capable of 
being mixed with the ordinary tone. It has been plajed upon at a concert 
and much admired, the pieces bemg encored. 

3. By a certain disposition of the strings, Mr. Driggs enables the two 
strings, giving to each one note, and tuned accordingly in unison, to be tuned 
together by a single and easy turn of the tuning-fork. This is certainly a 
great improvement. It lessens the labor of tuning the piano, and secures a 
more complete accordance in the hands of most tuner& It must take the 
place of the old piano in use. — New Tork Tribune, 

KISCELLANSOUS INYENTIOKS. 

Omameniimg Wood. — ^Thomas Clayton, of Oldham, England, has obtained a 
patent for transfeiring the deagns of graining on choice wood, such as mahog- 
any, rosewoody,yew, etc., from engraved metallic heated rollers, or flat sur- 
fiv^es, to the sur&ces of common woods, such as pine, whereby a close imita- 
tation of choice and ezpensire woods is produced. 

Marblemng (he Surface of Stone. — ^Mr. J. Claudot, of Paris, has recently ob- 
tained a patent for coTering the sur&ce of common stone or plaster of Paris 
figures with a coating of marble, as follows: — ^He lays upon the sur&ce of the 
stone successive coats of milk of lime, allowing each to dry before the other is 
put on. When these coats have attained to a proper thickness; he smooths 
them down and polishes them until the sur&ce resembles marble in brilliancy. 
Carbonic acid is then applied upon the outer sur&ces, when it becomes real 
marble. The milk of lime may be colored so as to produce the exact appear- 
ance of variegated marble. 

Arrangemeffd for Washing Windows. — ^A usefhl and novel arrangement fiTr 
washing windows has been invented by Gr. A. Meacham, of N. Y. It is per- 
haps the first attempt to reduce to an exact science the principles of this 
sloppy, sploshy, and intrinsically hateful operation. An oil-doth protection is 
stretched on an extensible frame across the window-sill, to catch the drippings, 
and a sponge filled with clean water is applied by a pole to every portion 
of the glass surface. The sponge is kept wet by a small hose-pipe of India 
rubber, which leads up to a pail previously suspended at a higher level, and 
the operation is completed by removing the sponge and allowing the water to 
flow through a nose and rinse off" the last remaining particles. 

Freeing Canal Boats from Water. — ^An invention of "William Loughridge, of 
Weverton, Md., has for its object the discharge of the leakage from canal 
boats and other vessels without the employment of pumps. It counts in the 
peculiar arrangement of a float in the interior of the vessel combined with a 
tube operating on the syphon principle, by which the discharge is rendered 
automatic, and the vessel freed from its leakage at all times, without the as- 
sistance of the crew, rendering examinations as to the quantity of water made 
unnecessary, and obviating the necessity for a watch to pump out during the 
night 

Absentee^ Register. — ^The Boston Medical Journal notices the invention of a 
usefiil little contrivance called the Absentees^ Register^ for indicating the hour 

6* 
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when a person absent from home may be expected to return, which vLrery 
convenieDt for medical men. It consists of a small plate of metal, on the 
back of which two discs are made to revolve. On the circumference of one 
disc are printed the hours in Roman numerals, the other contains the minutes 
in Arabic characters. By turning the discs every hour and minute may be 
shown, by bringing them opposite two apertures in the metal plate. 

MoLchint to record the BeaUngs of the Pulse. — ^In a machine for the above 
purpose, mvented by Professor Bierordt, Frankfort, Germany, the arm of the 
patient ie placed in a longitudinal cradle, and screwed down suffidentiiy to 
keep it steady. A small erection on one side holds a sort of lever worked on 
a hinge, at the end of which a pencil is inserted, the point of which has been 
dipped in Indian ink. This goes into a cylinder upon which paper has been 
stretched. The lever rests upon the pulse, and at every moment records the 
action upon the paper. If the pulse is steady a regular, zig-zag line is drawn 
on the paper, but m cases where the pulse is rapid and jerking, the line goes 
up and down, making long and uneven marks. 

Japanning LecUher. — ^A. V. Newton, of London, has secured a patent for 
opening the pores of leather, by impregnating it with sulphur, for the purpose 
of preparing it for enduring a great degree of heat, and for toughening its 
fibers. The sulphur is combined with varnish, and any gum-elastic solution 
may also be combined with it 

Bearings for loose Pulleys. — ^The object of this invention of Messrs. Campbell 
&, Sliippen, patented October, 1854, is the placing of a loose pulley and hanger 
beside a driving pulley on a line-shaft, or on any intermediate shaft bearing 
the same relation to a lathe or other machine, to be detached as a line-shaft, 
whereby is obviated the continual wear attendant upon the loose pulley, shaft- 
ing, and belts, when a lathe, or loom, or other machine, driven in from the 
line of shafting is not running. The loose pulley and hanger having an axis, 
may be made to revolve independent of the shaft. The improvement obvi- 
ates the necessity of throwing belts oflf the pulley in order to prevent the 
wear of machinery while the engine is in motion, also making it more safe 
for the operatives. 

Machine for Trimming Books. — ^Few substances are more difficult to cut> 
with a smooth, true edge, than sheets of paper laid together in quantities. 
Printers and bookbinders have always experienced the truth of the &ct, al- 
though many an inventor has studied hard to relieve their troubles from this 
cause. Complete success, however, has never been reached. Many ingen- 
ious devices have been made, but nearly all of them &11 short of the mark, in 
one way or another. Mr. Biehl, of Cincinnati, claims for an invention recentiy 
patented a superiority over all others. The sheets of pax)er to be severed are 
laid on a table, the knife is attached to a crank arrangement and pitman, in 
such a manner that by turning the crank the knife-edge is forcibly drawn 
across the paper and the cutting thus effected. This drawing movement of the 
knife is the peculiar Mature. 

Irrvprovement. in Screw-Fastenings. — ^This invention of Loudon & Ahlstrom, 
of New York City, relates to expanding screw-^tenings, to be used under 
conditions in which bolts and nuts of the common construction are not appU- 
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oaUie. It oonauBte in a method of constructing either a bolt-head or a nat» as 
the case may require, whereby the screwing up of the nut or the bolt causes 
it to expand, and makes it fit tightly within any opening or hole within which 
H is inserted, and so wedges it in that it can not be directly drawn out 

Uncorking and Decanting Machine. — ^This consists of a neat little ornamental 
metal stand, carrying an inclined rest for the reception of the bottle during 
the process of uncorking. At the part where the bottle-neck prc^ts over 
the frame-standard is a cork-screw, which steadily withdraws the cork fix>m 
the neck. Clamped in positicHi upon the firame, and all strain behig within 
the firame itself no shaking can eyer arise. When the cork is out the butler 
tips up the holding rest^ with the bottle with it, to the required angle for de- 
canting the contents, without disturbing the crust or sediment — London 
JVacHcai Mechanics* JownaL 

ImprotfemeTa in Water-Pipes. — ^Mr. Waite, of Leeds, England, has patented 
water-pipes formed internally of white del^ with a glazing like that of porce- 
han, and surrounded and compacted with a thick covering of a sort of concrete^ 
fborming a strong and impervious substance not liable to decay, and as capable 
of resisting violence as iron-pipes, and more economically produced. They 
are also said to be well adt^ted for gas-pipe% and to be so air-tight as to pce- 
yent leakage. 

THOMPSON'S IMPSOVXD LIFB-PBSSBBTES. 

This invention, by Mr. Nathan Thompson, of New York, is designed to 
serve the purpose of a seat on all ordinary occasions ; but, unlike the other 
forms of life-preserving seats, when employed as a preserver, it encircles the 
body like a belt, and may be supposed capable, if perfectly tight, of sustaining 
the body'not only after ^e hands are too weak or numb to grasp one of the 
ordinary kind, but even after life is extinct ; and the skeleton of the lonely 
Yoyager may be supposed to drift backward and forward until a storm should 
wash it from its secure position. Although the latter stretch of imrgination 
may not of itself be particularly soothing to the nerves, the Bui)€riority of such 
a device over the ordinary canister-shaped seats can not well be questioned. 
Thompson's is in fact a species of double box, the halves being hinged to- 
gether in such a manner, that when folded together it forms a compact seat, 
and when extended, produces a kind of rectangular float, with a sufficient 
aperture in the center to admit the body of a stout man. It this position, 
with the arms hanging over the sides, the support would be much better and 
more prdonged than by any method of grasping the legs of a stooL — Kew 
York IHbune. 

pCPBOTEHSNT INT TAILOES' MEASURES. 

An improvement in taUois' measures has been recently patented by John 
M. Krider, of Middletown, Ta. Various instruments for taking the measure 
of persons, in order to cut the doth aocuratdy for garments, have been used; 
bat these, it is stated in the patent of Mr. Krider, have been defective, "by 
depending on the judgment in contracting the carved admeasurements, sudi 
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as that arifling in measoring from the arm-pit to the collar and back Beam, 
wherein the tape measure has two directions to give the curve, which must 
be uncertain when laid on the cloth as a plane.^' The object of this instru- 
ment is to secure a proper measure, independent of aaj exercise of the judg- 
ment, simpljbyaa application of it to the body; and, after the seTeral 
measures are taken from fixed points, all of them can be transferred to the 
doth. The lines, measured over a curve on the body, are flattened and ap- 
plied to the doth on a plane, and these are made to occupy the same place 
on the body in the coat as when measured by the instrument^ thereby insur- 
ing perfect accuracy of fit 

GAS KEGULATOBS. 

A patent has been granted in England for an apparatus for regulating the 
supply of gas to the burners, consisting of a oast-iron vessel, with inlet and 
outlet passages, for the admission and emission of the gas. The inlet passage 
is coveied by a valve— the edge of which dips into a groove containing mer- 
cury, rendering it perfectly gas-tight, without impeding the motion of the 
valve, which moves with the slightest pressure. It is attached by a rod to a 
short cylinder, the lower part of which is open, and also dips into mercury. 
This cylinder covers and surrounds the inlet, and, as the gas flows through it, 
exerts an upward pressure, which adjusts the supply. If the pressure is in- 
creased, the cylinder rises and doses the valve ; and, as the gas is consumed, 
the cylinder falls and opens the valve. 

In another arrangement, also recently patented in England, the regulation 
is effected by a slide, or disc valve, formed by two corresponding surfaces, 
placed together between the inlet from the main and the outlet to the 
burners. The supply is increased or diminished by the continuous opening 
and dosing of the passages in this valve, which movements are effected by 
the variable pressure of the gas vrithin a small gasometer, which, as it is 
greater or less, increases or diminishes the area of the suj^ly passages, and 
thus regulates the supply to the burners. 

A regulator, invented by Mr. S. P. Parham, of Trenton, N. J., consists of a 
chamber into which the gas enters through a nipple at the bottom, and from 
which it passes to the burner through an opening above. This chamber con- 
tains an inverted cup to cover the nipple, and a conical valve to fit the open- 
ing at the top, the valve and nipple being attached to the same stem. The 
cup is larger than the nippl^ and the top of the latter is serrated, so that the 
gas oan always escape freely into the cup and down its sides to enter the 
chamber. The entrance to the passage, which forms the seat of the valve, is 
made slightly elliptical, so that it never can be perfectly dosed by the valve. 
The cup, the valve, and the stem, are all made of such thin metal as to be 
light enough for the gas, as it is passing through the chamber to the burner, 
to suspend them. The flow or consumption of gas is regulated by the posi- 
tion of the valve, which will be so controlled by the relative pressures in the 
chamber bdow and the burner above, that the area of the opening between 
the valve and its seat will always be proportional in the inverse ratio to the 
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pressure of the gas in the pipes. An increased pressure of the gas in the 
pipes and chamber raises the yalTes, and contracts the opening, a dimmished 
pressure causes the yalye to drop, and the opening to be enlarged. 

In a patent granted during the past year to Pahner and Woodrufl; of New 
Haven, Conn., for gas-regulators, the apparatus has two cylinders, one ar- 
ranged within the other, and having communication all round the bottom, 
making them equival^it to an inverted syphon. There is a space between 
tiie two constituting an air-chamber, having communication with the atmos- 
phere through two small tubes at the top. The interior of one cylinder is the 
gas-chamber. This chamber is always filled with gas, and the pressure is the 
same as in the pipe. The valves of the inlet and outlet tubes are conical, and 
close downwaM; they are attached to a rod which has a float on it, resting 
on the water in the lower part of the gas-chamber. The gas and air-chambers 
ore filled with water to such a height as to give the valves a fifil openmg 
when the burners are all open and the pressure lowest. As the pressure in 
tbe pipe tends to increase by pressure on the main, acting on the inlet, or by 
shutting off some of the burners, acting on the outlet, the pressure in the 
gas-chamber increases, and acts on the surface of the water, depressing its 
level, and forcing it into the air-chamber, when the float of the valves falls, 
and contracts the gas-openings. When the pressure of the gas diminishes, 
the contrary effect is produced, and thxis the pressure in the pipe which sup-' 
plies the burners is rendered unifonn. 

WEIGHT OF COAIi. 

A recent decision of the United States Circuit Court of Philadelphia es- 
tablishes the weight of a ton of coal at 2,240 lbs., instead of 2,000 lbs. The 
judge ruled that a company of grocers might as well meet and agree to reduce 
the number of ounces in a pound, and make the smaller number the standard 
of a pound for tiieir customers, as for coal-dealers to agree that the weight of 
a ton shall be 2,000, and furnish that amount to their customers. 

DEDERICK'S IMPROVED HAT-PRESS. 

A curious &ct in relation to rail-road economy has recently been stated, 
namely, that there are at present more horses employed in connection with 
the different rail-road companies in New York City, than were used twenty 
years ago upon all the stage routes directly leading to the city. This greatly 
increased number of horses within New York has also occasioned the con* 
sumption of a vast additional amount of hay, nearly aU of which is brought to 
maricet in a pressed and baled condition. This in turn creating an additional 
■eceffiity, has required a better and more efficient form off hay-press than was 
fi>rmerly used. An old-&8hioned hay-press required a separate and entire 
building for its accommodation, and was an expensive and inconvenient ma- 
dune. This has, however, been superseded by a press invented by Mr. Levi 
Dederick of Albany, N. Y., which appears to combine all the advantages de- 
nred. The TWM'n improvements in this press relate to the arrangement of the 
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doom tuci of the " follower/' giving to tfao latter a paraUel motion vdiHe ] 
iog^ by Boeans of toggle-leyerg. A dear explanation of the prindpleB of the 
press can not be given without engravings, but it is sufficient to say that the 
press is portable^ easily taken down and put together, and inexpensive. In 
short, a fanner, instead of being obliged to build an expensive structure aa 
formerly, can now ordm' a hay-press with as much &cility as he can a reaping- 
machine or a horse-power. 

THOMPSON'S CIBCCJLAB SSLF-ACTDSG OATB. 

A patent has been recently granted to William Thompson of Nashville, 
Tenn., for an improved peculiarly self-acting gate. The invention relates to 
gates for &nns, parks, and indosures of any kind, and consists in constructing 
the gate of a circular form like a wheel, and allowing it to rest, when dosed, 
on a vibrating rail which is operated by a person, wagon, or carriage on the 
trade, to make the gate roll to the one side and open when approaching it, 
and then roll back when the carriage or wagon has passed through to dose 
it This lever railway is hung upon a pivot, with its long end toward the 
opening of the gate, so as by its weight at that end to tilt down the gate into 
its place, self-acting, when the lighter end is relieved from the weight or 
pressure of a carriage^ eta, on the roadway, after it has passed through. The 
platform, or track whidi is connected witibi the lever, may be provided with 
any suitable fastening, such as a spring switch with a vertical lever at one side, 
which will set free a catch on the platform, and allow it to act so as to pre- 
vent animals opening the gate by merely getting on the platform. 

There is claimed for this gate great simplicity of construction ; and when 
its cheapness, utility, and beauty (if desired) shall be remembered, and it is 
likewise borne in mind what little skill is required to make it, and how little 
its liability to get out of repair, it is believed that it will be regarded as prefer- 
able to the common gate swinging on hinges ; and may possibly be esteemed 
superior to any form of gate among the various inventions of more modem 
date. 

THB GB£A.T INDUSTEIAL KXHIBTHON AT PABIS. 

One of the most memorable events in the sdentifro histoxy of the past year 
has been the Great Industrial Exhibition of Paris. In many respects it was 
far in advance of the London Bxhibition of 1851. " Every one," says the 
London Practical Mechanics' Journal, " who oompares the two Exhibitions 
must perceive a decided advance since 1851 in ahnost every branch of manu- 
fiictm« ; and we think that the Paris Exhibition must be held to afford a mora 
completa and accurate idea of the state of the industrial arts of the present 
day, than did our Exhibition of the state of the arts of that day." There were 
several distinct parts of the Exhibition having separate buildinga near each 
other. First, the exhibition of the fine arta^ containing a wonderM collection 
of more than 2,000 paintings, the works of painters now living or latdy 
dead, as well as a great number of pieces of sculpture, engravings, eta, amount- 
ing in all to 6,112 works of art. Secondly, the " Palace of Industry," and 
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a^jaoent to t^ a drcolar biiildiDg callad the ^' Bmortm^^ holcUog tap06tqr« 
Sevres porcelain, the regalia of France, eta Lastly, there was a supplemental 
building, called the Annexe^ which contained the machineiy, raw prodacts, 
etc. The space devoted to exhibition amounted to about 1,050,000 square 
feet^ this being about 4,000 feet more than the contents of the London Exbibi* 
tion. The Palace contained 500,000 square feet, the Annexe 400,000, and the 
Panorama and galleries 160,000. The Palace is in shape an oblong quad- 
rangle, 930 feet by 360, with projecting portions at the comers, and in the 
middle of the two principal fronts. It is constructed of stcme, and is roofed 
archwise with glass. The doors are twenty-eigliLt in number. The Annexe 
is nearly three quarters of a mile in length. B»el«ding the fine Ma, thenum* 
ber of exhibitors was about 19,000, or 2,000 more than in London." 

The exhibition made by American exhibitors was quite small, and confined 
mostly to agricultural implements, India-rubber goods, and a' few machinesi 
In results, however, the American department was most sucoessfol. In the 
trials of agricultural implements ihe American machines, whenever competing, 
bore away the prizes, and, as in England in 1851, established a superiority 
above all others. In the general agricultural department of the ExhibitioQ 
little of interest to American exhibitors was shown. The plows, with the ex- 
ception of the English, could not compare with the American varieties, ei&er 
in design or workmanship. " The chief anxiety of the contrivers would seem 
to be^" says Mr. Greeley, in the Tribune oorrespondence, " that each shall be 
iioroughly guarded, at whatever cost, against running too deep into the 
ground, though to that excess they manifest not the slightest inclination." 

" Many of the harrows exhibited were constructed with a respect for the 
truth that the pointed, wedge-shaped tooth is radically vidous, tendmg to 
compact the soil which it tries to pulverize and loosen, Harrow-teeth based 
on the principle of the plow and the cultivator, cutting easily, lifiang and turn- 
ing over all the soil that they disturb, are evidently coming into fashion." 

A drain-tile of somewhat novel construction was exhibited. The novelty 
consists in an independent coUa/r or broad ring (say three inches wide) which 
loosely covers each junction of the tile, not so much to prevent their filling up. 
with earth as to keep one from sinking below or rising above the other, so as. 
to stop the flow of water. The material is, of course, that of the tile. 

" It is unsafe," says the writer above quoted, in commenting upon the ag- 
ricultural department of this Exhibition, " to condemn what you do not fully 
comprehend ; but many of the European contrivances for mowing, reaping^ 
eta, by horse-power, seem absolutely puerile compared with those known in 
our coimtry. So the machines for thrashing and cleaning grain heife exhibijiect 
seem generally such as we have for the last twenty or thirty years been su- 
perseding by better, and some of them clumsily made and in bad oonditica^ aa 
if they had been brought here from an old lumber-room, without cleaning." 

But a decision made in fervor of one of the ten American pianos exhibited, 
created more astonishment and surprise than the performance of the agric^t* 
tural machines. " The French people, with their limited knowledge of the 
* half-civilized people of America^' pretend to comprehend how it is possible for 
them to excel in the invention of such labor-saving machines as a tpajw 
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population and a scarcity of hands compel them to inyent ; but that America 
Bhotdd send a piano which could take a premium over the three hundred fine 
French pianofi in the Exhibition is a problem which thej can not understand. 
They imagined that they furnished the United States with nearly all the 
pianos they required, and that in consequence it was an industry not yet de- 
yeloped there, and that the people were not capable of ezcellenoe in that 
branch." 

The following are the principal awards made at the Paris Exhibition to 
American exhibitors: — 

Grand Medals of Honor^ Chid. — McCormick's Reaper and Mower ; Ohas. 
Goodyear's Preparations of Yulcanized India-rubber. 

Medaia of Miior, Gold, — J. A. Pitts, of Buffalo, Thrashing Machine ; Messrs 
Bache & Saxton, Washington, D. C, United States Standard "Weights and 
Measures; Lieut M. P. Maury, National Observatory, "Washington, "Wind and 
Current Charts. 

Medak of the Mrst Glass, Silver.— Col Allston, S. C, Raw Cotton; John 
H. Manny, Illinois, Reaper aifd Mower ; Tounsley & Read, N. J., Oscillating 
Steam-Engines: Thos. Blanchard, Boston, Machine for Bending Ship-Tunber; 
T. Richmond, Boston, Machine for Cutting Boiler Iron; Singer & Co., New 
Tork City, Sewing Machines; D. King, Albany, Model of Steamboat; U. S. 
Navy Department, Models of Vessels of "War; Sam. Colt, Conn., Fire-arms; 
Merriam, Brewer & Co., Boston, Cotton Fabrics; Grov. Seabrook, S. C, Raw 
Cotton; A. "W. Ladd A Co., Boston, Pianos; Claude Mirmont, N. T., Violina 

Medals of the Second Glass, Mixed Gommission, Silver. — Hamilton Mills, 
Lowell, Cotton Fabrics; Manchester, N. H., Print "Works, Printed Fabrics. 

No peal; of the Great Exhibition of Paris appears to have excited a greater 
interest on the ground of novelty, than the contributions from Algeria. This 
territory occupies a length in Northern Africa of 700 miles from east to west, 
and of indefinite breadth from north to south, gradually merging into the 
domain of the mountain tribes, for its southern limits are traversed by ranges 
of the Atlas mountains. The whole isTlivided into three provinces — Algiers, 
Oran and Constantine. A great portion of this country is distinguished by its 
naturskl fertility ; yet the indolence of the people, the oppression of the govern- 
ment, the want of roads and interior communications, caused three fourths of it 
to be lefl; imcultivated, tfll, in 1830, it was entirely subjugated by the French ; 
and now Europe is astonished at the extent of the products indicative of the 
vast resources of the country, as exhibited on the present occasion. The speci- 
mens of wood sent from this district were extremely interesting and instructive ; 
of the olive-tree, planks and blocks of enormous size were exhibited; one of 
the latter, the base of the trunk, ynth the bark on, would be considered very 
large for an oak. The color and graining of the wood, and of the root-portion 
especially, are eminently beautifril, and render, it invaluable for ornamental 
and cabinet-work. Under the name of Thuja, were shown some samples of 
a most beautiful wood. This Thuja is common throi^hout Algeria, most so 
when proceeding fi^m east to west Though but recently restored to notice, 
it was highly prized by the ancients. According to Pliny, the "Citrus" (such 
was its name among the Romans) was so rare that tables made of it were 
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hflidly to be proonred eyen aft fikbuloos piioee ; and the fiooulea who were 
reproached with extrayaganoe in dress and ornaments, retorted on their 
hu8l>and8 with the prices which their lords had paid for tables of citrus-wood. 
Cioero gaye the sum of a million of sesterces, equal to 250,000 francs, or 
£10,000, for one of them, and still larger prices are cited bj Pliny, espedallj 
for one table which had belonged to the Moorish king, Juba. The root, wiUi 
its knots, afforded the most prized portions ; and though it was generally used 
for inlaymg and yeueering, the Emperor Oommodus possessed also yases and 
cups made of it 

The peculiar qualities of this wood explain its yalue and fiushion. None is 
so full of spots^ satiny luster, and yariegated yeins; it takes a loyely and per- 
fect polish, and the hues pass from deep fiery red to those of ihe pinkest 
mahogany; and these tints are permanent^ not lading like rosewood, or 
becoming black like mahogany. It combines so many elegant qualities, that 
the Paziaian cabinet-makers unanimously prefer the Thiga wood to eyeiy 
other. 

The London AthoMfumi in conunenting on the Great Industrial Exhibition 
of Paris, makes the following suggestiye remarks in reference to the great 
artistic effect so carefully studied in eyeiy production by the French people. 

''It would appear to many people that Art in France has been here culti,- 
yated, not in aid o^ but at the expense o^ all the solid qualities of manu&c- 
tuiing industry. In tiieir haste to print the pattern they haye neglected the 
modest office of the loom. In their admiration of a brilliant dye they haye 
ibrgotten the uses of a solid thread. We are told their furniture is splendid 
with golden trellice-work, maryelous for the rich grouping of cosUy materials; 
but aa yet no Paris door swings &irly upon its hinges. In cotton cloth they 
can not approach the inartistic genius of Manchester. English steel defies 
the competition of the first Gallic manufacturers., We are reminded that we 
might eyen cany the distinction from the saion where glows the fiimiture of 
Jeausekno to the kitchen wherein the disciples of Brillat de Sayarin preside. 
Idgl^t as air— daring to rashness — gorgeous, till the eye aches and is fiitigued 
— is the style of Ait at which France has arriyed in her workshops. The 
draughtsman here knows no bounds. All that floats to the sur&tce of his 
brain goes direct, without a second thought, to the tip of his pendL He 
wants a handle to the jug upon which he is engaged : — ^two crocodiles, one 
with its hind-quarters in the ample jaws of the other, are not too formidable 
for his purpose. A tailor giyes him an order : — ^the Obelisk of Luxor becomes 
a stripe down the leg of a pair of trowsers. Hieroglyphics tell upon flounces. 
Coins that would enrich any museum, are effectiyely strung together for a 
lady's hair. A stack of arms^ with Napoleon in a contemplatiye attitude 
before them, are an apt combination for a tooth-xnck stand. A chiffonier, 
with his basket at his back and his lantern in his hand, stands in bronze, 
with a load of lucifers behind and a spirit-burner in his lantern, at the cOn- 
yenience of the smoker. The marriage of the Emperor is not a composition 
too complex for the embroiderer of shirt-fronts, as the reader may notice in 
the French Gallery of the Uniyersal Exhibition. Nether is the French 
designer inoonyenienced by * Puritanic stays ;' as his designs, realized in sugar 
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and chocolate, and displayed in gorgeous shops on the Boulevards and in the 
Rue Vivienne every New Tear's Day, fully testify. 

"But the artist-workman of Paris does not produce in common materials. 
It is not his mission to difiFiise a sense of beauty over his country. If he can 
conceive any errand beyond that which enab^s him to frequent his Barridre 
ball, it is to show how ornament may be added to ornament— -how silver may 
be wedded to gold, and ebony to satin-wood. In the Fable for Critics^ we 
are assured that 

Over-omainent ruins both poem and prose— [" 

Just conceive of a Muse with a ring In her nose I 

Now the art-workman's Muse has a ring in her nose. Not a plain gold ring, 
if you please; but a circle studded all round with gems I His Muse wears 
nothing plain. Her bonnets are orchards ; her dresses employ hundreds of 
hands to each ; her fingers display the revenue of a State ; and upon her 
bosom lies the wealth that would feed armies. To this Muse the Paris work- 
man turns his eyes unceasingly, looking out from a mansarde where a pot of 
flowers, bought near the Madeleine after market-hours, is the only beauty. 
For it is remarkable that Paris, the city where Art is the passion of the 
masses, is conspicuous for the tastelessness of its common household goods. 
Angular straw chairs, deal tables, thick clumsy crockery, and frightfully bar- 
barous stone-ware, make up the poor man's menage. With the middle classes^ 
you see a gaudy sdUm, -mih a splendid clock, chairs elaborately ornamented, 
handsome lace curtains — ^bat here household grace ends. A tea-service is 
permanently placed upon the salon table for the inspection of visitors, and 
very beautiful this service is, often. But proceed to the dining-room, examine 
the crockery in daily use, and you will be thoroughly disenchanted; for these 
will mvariably be found coarse and ugly. It is not that the master of such a 
menage has no appreciation of Art-manu&x;ture : the truth is, he loves it ; but 
it is beyond his means. All he can afford is a salon furnished, as he expresses 
it^ with Itixe; and there being no medium between luxe and positive plainneaa- 
and ugliness, he is compelled to adopt the style, or want of style, perceptible 
in his dining-room." 
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ON THE CONSTEUCnON OP THE TERMINATIONS OF MGHTNING- 
CONDTTCrrOES. 

At a reoent meeting of the Scottish Sodety of Arts, an animated discussion 
took place in reference to the constraction of the terminations of lightning- 
conductOTft— one party maintaining that the present pointed terminations 
were theoretically and practicaUy wrong, and that balls, or knobs, should be 
substituted, and the other that the electricity was best discharged by pointed 
conductors. The arguments in &yor of the use of balls instead of points 
were given by Mr. Hepburn, who stated *' that he had been led to doubt the 
efficiency of tiie conductors usually adopted, terminating in points, which was 
contrary to the plan found to be necessary in the mans^ement of artificial 
electricity, in which, while the fluid is gradually collected &om the excited 
cylinder by a row of pointed wires attached to the prime conductor, its trans- 
mission from the conductor to the battery, and the discharge of the battery 
itself is always effected by balls. It thus appears that for the absorption and 
transmission of an aocumnlated mass of electricity an extended sur&ce is re- 
quired ; and as in the protection of buildings it is necessary to provide for the 
instantaneous absorption of a concentrated mass of electricity darting through 
the air in the form of a flash or ball, Mr. Hepburn conceived that the con- 
ductor ought to terminate in one or more pear-shaped balls, having a sui&ce 
sufficient to absorb at least as mnch of the fluid aa the descending rod is 
capable of carrying to the earth. It remains to be determined whether a 
la^ hollow ball, or a smaller solid one is preferable." 

STBINGFELLOW S POCKET ELECTBIC BATTERY. 

TbiB is an ingenious arrangement for supplying a oontinuoos stream of elec- 
txio fluid for medical purposes, and it especially recommends itself by its 
extreme portability, and by the convenient manner in which it can be applied. 
A battery of sufficient power for most purposes is contained in a holder no 
larger than a lady's card-case, and it owes its comparative compactness to 
contrivances by which an iiomense number of minute sur&ces of suitable 
metals are arranged so as to induce the voltaic action. The novelty of the 
arrangement consists in the repetition of a peculiarly constructed element, 
which is made as follows : A narrow strip of thin zino is bound round with a 
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flat copper wire, some non-oonductiDg sabstanoe, as ootton, silk, or gotta- 
perdus beiiig interposed between the two metfUs. At each end of the ele- 
ments short lengths of flat copper wire are made to project, and these are 
soldered to the ends of the zinc plate of the adjacent element Any metals 
capable of inducing voltaic action may be nsed, and the inside strip may be 
covered by the oater metal in a variety of ways. In one of the Hmns adopted, 
rows of transverse slots are cut out of the enveloping metal In another are 
holes, like perforated window-blmds; while in a third the outside metsd is in 
the form of wire-gauze, which last is said by the inventor to act very welL 
The elements are soldered together in sets of ten or eleven each, and two or 
more of these sets are hinged together to form a battery. At each end of the 
battery is fixed a small socket— one being the positive pole, and made of 
gold ; the other the negative, and made of silver. These sockets project 
through holes provided for them in the case, and it is to them that the con- 
ductor cords are attached by a ccnnmon clasp. These cords have a fine metal 
wire twisted up with them, and covered by an external braiding of silk or 
mohair. They tenninate in small metal plates, which are provided with slots 
at the back for the introduction of a tape to bind them to the body. The bat- 
tery is excited by being slightly moistened by dilute acetic acid, and the 
conductor-plates are wetted and applied at the parts between which it is 
wished to pass an electric current. The battery, in its neat case, may be cai> 
ried in the pocket, or worn about the person in any convenient manner. 

APPABATUS FOB DISCHABGHKO ATHOSPBDSBIC BLBCTRICITr FBOM 
TELEGBAPH WIBES. 

An invention, reo^tly patented in the United States by John N. GameweU, 
of England, relates to an apparatus for discharging into the earth all atmos- 
pheric electricity with which the telegraph wires become surcharged when 
the atmosphere is in a highly electrical state, thereby obviating all danger of 
injury to the magnet or telegraph instrument^ and enabling the tel^Bjaph to 
be operated during the severest thunder storm. The theory on which this 
instrument is constructed is baaed upon the established principle that atmos* 
pheric electricity will leap ftom one conductor to another, but that a galvaoio 
current will not pass through the smallest space without a continuous con- 
ductor. 

Mr. Gamewell provides an angular coil of wire, placed near the telegraph 
instrument or receiving magnet. The vrire composing the coil is either made 
tapering, and diminishes from the size of the telegraph wire to a very small 
diameter, or in lieu thereof the elbows of the coil are made of a poorer con- 
ducting metal than the other portions. This is for the purpose of causing the 
atmospheric electricity^ when it arrives at the elbows, to leap from th^ooi on to 
some conducting points of better metal, which are placed almost in contact 
with the elbows. The conducting points are all arranged on a metallic bar, 
and this is connected with the earth by a rod. The apparatus is placed be- 
tween the end of the telegraph wue and the telegraph instrument, so that all 
electrical currents, in approaching the instrument, must pass through the ol- 
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bowed bdH The oondncthig points attract off the atmospberie electricify, and 
convey it saHsAj to the earth, while the galyanic current passes freelj to l^e 
instnmeiit. 

IL' Beoqtierel, of France, has also recently presented to i^e French Academy 
aa apparatiis, invented by M. Biandii, which is intended to preserve tele- 
gnq>hic apparatus from the disturbing influence of atmospheric electricity. It 
oonsistB of a metallic eqphere, traversed by the circuit wire, and kept in the 
center cf another glass sphere, formed of two bemispberes united by a broad 
copper ring, armed at its inside with equi-distant points directed toward the 
center of the ttietaSic sphere, and approaching within a short distance of its 
Bor&ce. The two hemispheres end in sockets, into which the connecting wire 
passes and is cemented. The lower part of the copper ring is provided witih 
a metallic stop-cock, wMcfa permits a vacumn to be made in the apparatus^ 
and kept in it if it be thought necessary. This stop-cock has a screw-thread 
wfaidi is to receive a metalSc rod designed to put the metallic armature into 
direct connection with the earth, while the circuit wire, and the sphere which 
forms part of it^ are completely insulated. All the atmospheric electricity 
wMcb comes upon the conducting wire of the telegraph is transmitted to the 
ground through the points with which the ring is armed. 

Such an apparatus is to be erected at each station; experiment has proved 
to the author tbat when the discharge of a battery of eight jars is passed into 
ft telegraphic conductor provided with this apparatus, the dynamic current is 
not affected, and all ihe statical electridty passes into the earth, under the 
influence of the pdnts. — Gomptes Bendus, 

ON THB "bTEATIPICATIOK** OP mJSCTBIC LIGHT. 

Before the Paris Academy a paper has been read by M. Gftugain on the 
Mvatiflcation of electric light,, as he calls that disengagement of differently 
colored light we see produced when an electric spariE is transmitted through 
glis^ rarified by the air-pump. Of all the phenomena produced by the pass- 
age of electridty through rarefied mediums, perhaps the most angular is 
visible in the residuary vapors of alcohol, or the essence of turpentine, where 
ttie luminouB nebuloaty, caused by the passage of electricity, is divided per- 
p€ftidicularly to the direction of the current, in parallel sections, separated 
by dark spaces. These alternatives of Hght and obscurity were thought to 
point out the existence of an undulatory phenomenon, and some philosophers 
hoped it would enable them to detect the still hidden mechanism of the 
propagation of electrical actions. This hope M. Gkiugain dissipates. He 
et^edally examined three different lAediums — sir, exempt from vapors; the 
Taper of essence of turpentine; and mixtures of variable proportions df aSr 
and the vapor of et^sence of turpentine. It is generally admitted that the 
phenomena of stratffication may be produced in air exempt from vapor; ftfr. 
When the observer tises a globe in which turpentine, alcohol, or any other 
dubstataces suitable for the formation of strata have been uded, the strata are 
constantiy obtained, even after the air in the globe has been several times 
renewed. Kevertheleaa, IL Gaugain affirms these strata are not due to the 
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air itself; bat to the remaining traces of the oomlnistible Taper, which dis- 
appear if some drops of concentrated sulphuric acid are placed indde the 
globe. Then the electrical light presents these characteristics: the negative 
ball and the rod which supports it are enveloped by a luminous aureol% 
which seem to be formed of several layers, which are all of a blue color, but 
of different shades ; the pomtive ball, and a certain portion of its supporting^ 
rod, are also enveloped by a luminous, brilliant, rosy, very thin and cotton- 
like layer; and between the two balls is a sort of doud of continued, dif- 
fiised, red-colored light, in the form of a candle's flame. Wh^i the electric 
light is produced in a space exclusively occupied by essential vapors, the 
negative aureola presents the same characteristics as when in air, but the 
different layers which form it are of a dimmer color. There is no luminous 
layer upon the positive ball, and between the two balls there is a sheaf of 
light, wide-spread, white, and finely stratified. When the medium is a mix- 
ture of air and the vapor of essence of turpentine, the aspects of the light 
vary with the proportions of the mixture ; when the air is in great excess, 
the appearance is nearly the same as in pure air, but the luminous sheaf is 
divided into six or seven irregular forms of a lively red, which are sometimes 
nearly a centimeter thick ; they have a very short existence. In a few 
seconds they are succeeded by that cloudy and diffuse light which charac- 
terizes the air exempt fi*om vapors ; and, commonly, if the current is inter- 
rupted some minutes, the red strata momentarily re-appear ; when the essenoe 
of turpentine is in great excess, the luminous appearances are the same as in 
the case when the essence is alone; the strata^ however, are red and pur- 
plish. When the current has acted for some time, the red color gradually 
disappears, and is replaced by that dim color, proper to the vapor of essence; 
a temporary interruption of the current does not make tiie red color re- 
appear. These two last phenomena are easUy explained, if it be granted, as 
M. Gaugain contends, the red strata arise from the combustion of the essence; 
when the combustion is ended, the red strata are replaced by the diffused 
light which characterizes air exempt from vapor, or by the white strata 
which mark the vapor of essences. This assumption, M. Gaugain clearly 
shows by experiment to be founded on the truth. But why is not the effect 
uniform? — ^why, by the side of a brilliant, is there an obscure section? IC 
Gaugain says, because the first effect of electrical forces is to separate ma- 
terially the gaseous medium into sections of different natures. 

CAUSES OP CHAIN XJGHTNTN-G. 

In a paper recently communicated to the Boyal Society, Mr. Grove stated, 
and proved by experiment, that the effects of rarefaction upon gases, either 
produced by the air-pump or by heat, tend to render discharges of electricity 
more facUe, and to enable them to pass across much larger spaces than would 
otherwise be the case. So strikingly was this evidenced with flame^ that 
when the flame of a spirit-lamp was held near one of the terminal points of 
a coil-apparatus, the terminals being separated to a distance &r beycmd that 
at which the spark would pass in cold air, the spark darted to and along the 
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maigin of the flame^ and could be carved or twisted about in any direction, 

at the will of the experimenter, giving a perfect illustration of the crooked 
form of lightning, and of the probable reason why it does not pass in straight 
lines — the temperature of the air being different at different points in its pas- 
sage, and much of this variation of temperature being in all probability oo- 
casloned by the mechanical effects of the discharge itself upon the air. 

TELOCITY OF THE XLECTBIO CUBBEMT. 

M. Quetelety at a recent meeting of the Belgian Academy, described Mr. 
Airey's experiments with the electric telegraph to determine the difference 
of longitude between Greenwich and Brussels. The time spent by the electrio 
current in passing from the one observatory to the other was found to be 
0.109'' or rather less than the niaOh peart of a second^ and this determination 
rests on 2,616 observations. The distance between the towns being 2*70 
miles, the velocity of the current, supposing it to be uniform, must rather ex- 
ceed 2,600 miles per second, or about one seventh greater than that obtained 
by the American observers, a speed which would "girdle the globe" in ten 
seconds. QQie difference of loi^tude from two series of observations, and by 
two methods^ was found to be 1*7^28.9'^ Observations made by an eclipse 
of the sun in Kay 1836, gave precis^y the same results, which may be con- 
sidered the most correct An eclipse of the sun in 1842 gave four tenths of a 
second less ; lunar occultations gave nine tenths of a second less ; and obseir- 
ations by chronometers gave one second and three tenths less. A second in 
this case represents a distance of 455 yards, and a tenth of a second 45^ yards. 
Assuming the first-mentioned time to be correct, the error in the chron- 
ometiical determination is equivalent to 591 yards^ or the ninth part of a 
mile^ which, after all, is only the, 2430th part of the whole distance. 

THERMO-ELECTBIO CUBBBNTS. 

A number of interesting experiments on the construction of thermo-electric 
batteries have recently been conducted by Mr. Adie, of England, the object, to 
a certain extent, being to test the direction of the electric current in relation 
to that in which the heat passes. In the first instance a bismuth joint was 
formed by soldering together two bars of the same metal — 72 pairs of plates 
being thus connected. When gold, silver, platinum, copper, zinc, cadmium, 
antimony, iron, or soft steel, were employed, the electric current flowed in an 
opposite direction to that of the heat When palladium, lead, and tin were 
used, the direction of both currents was the same. When two bars, each of a 
different metal, soldered together by bismuth, were acted on, the results were 
yarious. In 28 pairs the direction of the heat current was opposed to the 
electric ; in one pair composed of lead and tin, the heat and electricity crossed 
the joint in the same direction; in 31 cases the pairs acted according to their 
thermo-electric relations, independent of the side joint to which the heat was 
applied. There were only four cases in whudi the heat and electricity coursed 
in the same direction, and in these the peculiarity was attributed to the tend- 
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dttcy' the bismuth had to sShj with the o&er metals ; but on lepeatmg the eizpeil' 
ments by tying, instead of soldering the bismuth between the plates, in every 
case the heat and electric currents traveled in opposite directions. The pieces 
of bismuth in these experiments were obtained by holding a bar of metal in the 
flame of a candle until tear-like drops fell, which were received on a smootii 
surface as discs, to obtain the requisite thickness ; and afterward cut into small 
piecee fix>m l-40th to l-60th of a grain. The result arrived at was that the 
source of the thermo-electrio current was at the surface of Hie joint ; and that 
to make a thermo-electric battery for practical purposes a contact joint is gen- 
erally better than a joint by soldering, in which the metals have a tendency 
to become alloyed, and that in some cases the amount of the electric current 
Is greatly dependent upon the sur&ce of the metals in contact It is probable 
that, although experiments on thermo-electricity have yet been productive of no 
definitively practical results, telegraphic communication may yet be estabMied 
by the simple agency of a flame of gas. 

ELECTBIC TELEGRAPH IN ENDIA. 

We extract the following notice of the peculiarities of the electric telegraph 
In Indiay from a report recentiy made to the Court of Directors of tiie East 
India Company, by Dr. W. B. O'Shaughnessy. He says:— 

" The overground lines diff^ materially ttom those used In America and 
England. No wire is used, but a thick iron rod fths of an indi in diameter, 
weighing one ton to the mile. The advantages of using thick iron rods are 
stated to be the following: — immunity from damage or fracture by wind or 
mechanical voiolence ; immunity fi^m injury if accidentally thrown down ; 
tiiey can not be broken or bent without great trouble; their mass of metal gives 
80 free a passage to the electric current no insolation is required, the rods axe 
attached to the bamboo posts; etc., without employing glass, porcelain, or any 
other non-conductor, yet through these lines they work without interruption, 
during tropical deluges of rain, with miniature batteries consisting of 12 cells of 
platinum wires and zinc ; no tension is required, as is the case witii wire lines; 
Hie thick rods admit of rusting that would be &tal to a wire line not coated 
with zinc; rods (in India) are not more costly than wires. In India it is ne- 
cessary to use the simplest instruments possible, as they are apt to be deranged, 
owing to the prodigious electric excitement of the atmosphere, and there are 
no mechanics at hand in the rural districts. In all the lines runuing north and 
south there is a natural current of electricity continually flowing, and this cui«» 
rent deranges the pdarity of the needles, confers permanent polarity oti. soft 
iron, and produces chemical stains on prepared tissues." 

FABHEB'S IMPBOYEMENT IN THE'TELEGBAPH. 

At the Providence meeting of the American Association, Mr. Moses Gw 
{"airmer, of Boston, gave an account of some improvements recentiy effected 
by him in the electric telegraph, whereby two or more terminal statioins can 
make aimttltaneous xae of the same w&e lor the tzttbsmisai^i of mettages. By 
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a veiy simple combination and arrangement of tho two systems of Honse and 
Morse,- fipom two to twenty-eight messages might be in the process of transmis- 
fflon over the same wire at one and the same time. Thus : Suppose we have two 
letter-printing telegraphs, one situated in Boston, the other in New York, and 
connected as usual for the purpose of transmitting messages; suppose, further, 
that the axis of the type-wheel in the Boston machine was connected by a 
wire with one pole of a suitable galvanic battery, while the other pole of this 
battery was connected by an extended wire with the axis of the type-wheel 
of the machine in New York ; further, let us remove the two type-wheels from 
their axis and substitute therefore a slender spring on each, at right angles to 
the axes, and which in the course of a revolution of the shafts shall make 
contact with the twenty-eight circular segments arranged concentrically 
around the axis of the type-wheel and insulated from it and from one another j 
gtiU further, let each of the twenty-eight segments in the Boston instrument 
be connected severally with one pole of a complete " Morse" machine, which 
is, at the other pole, in connection with the earth; there will then bo 
twenty-eight " Morse" machines at Boston attached to the " House" machine, 
and by the revolution of the type-wheel axis these twenty-eight machines will 
be successively put into connection with the common communicating wire. 
Suppose twenty-eight " Morse" machines similarly connected with the " House'* 
machine at New York; if now the slender spring in each " House" machine 
presses on tbe " A" segment and the two type-wheel shafts be made to rotate 
rapidly in the osoal manner, at every revolution of the type-wheels the " A" 
machines at Boston and New York will be at once in connection with each 
other by means of the slender springs, the segments^ and the common wire. 
If tiie type-wheels should make twenty re^utions per second, the dots or im- 
pulses would'Suoceed each other so rapiilly as to make nearly a oontinuoug 
line, wiiich could be broken up into ediort and long lines by means of the key 
in the usual mumw. He had operated with this arrangement on a circuit of 
flevenJ miles in length at Boston. 

IMPBOTEMENT IN" ELECTROTYPIN'G. 

* 

When a page of type, or a wood engravmg, is to be duplicated by the elec- 
trotype process, an impression of the article to be reproduced, is taken in soft 
beeswax. The mold thus made is dusted over with finely ground plumbago^ 
and then {daced in a solution of sulphate of copper, where it is subjected to 
the galvanic battery. The plumbago serves as a metallic base, on which cop- 
per is deposited in the same manner that substances composed wholly of metal 
are coated or galvanized. The dusting of the wax molds has heretofore been 
done by hand, which is a slow and laborious operation ; it is also imperfect^ 
£br unless great care is taken to dust every portion evenly, the electrotype 
will prove defective. An improvement has been recently patented by Mr. J. 
A. Adams, of Brooklyn, N. Y., for accomplishing this dustmg wholly by tho 
aid of a vibrating brush, combined with a carriage-way, thus perfonmng the 
work more perfectly and economically than before. 

7 
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TELEGEAPHIC COMMUTATOB. 

If. Gamier, at the Great Exhibition of Paris, exhibited a telegraph "com- 
mutator" of very ingenious construction, intended to be used with Morse's 
telegraph. Instead of operating the key by hand for sending messages in the 
common way, the message was composed beforehand, and disposed helically 
along a cylinder, which ia provided with two thousand keys, made of some 
non-conducting substance, and according as they are arranged on the cylinder 
they effect the breaking and closing of the circuit and write the message. The 
operator turns a small winch, and his message is written a thousand miles dis- 
tant in dots, dashes, and spaces, with the greatest rapidity. "We witnessed a 
dispatch of two hundred and ten words transmitted by this apparatus in one 
minute. The mere idea thus ingeniously carried out by M. Gamier, as ap- 
plied to the Morse telegraph, is undoubtedly new ; but it was substantially 
applied to Bain's telegraph in 1847. Bain composed his messages on strips 
of perforated dry paper, which opened and closed the circuit. These strips 
were run between rollers by simply turning a small winch, and thus the mes- 
sage was sent forward through the wires at a great rate. — Scientific American, 

EXPEEIMENTAL OBSEEVATIONS ON AN ELECTRIC CABLE. 

In the Physical Section of the British Association, Glasgow meeting, Mr. 
"W. Whitehouse introduced the subject of submarine telegraphing. He re- 
garded it as an established fact that the nautical and engineering difficulties 
which at first existed had been aheady overcome, and that the experience 
gained in submerging the shorter lengths had enabled the projectors to pro- 
Tide for all contingencies affecting the greater. Mr. "Whitefiouse then drew 
the attention of the section to a series of experimental observations which he 
had recently made upon the Mediterranean and Newfoundland cables, before 
they sailed for their respective destinations. These cables contained an ag- 
gregate of 1,125 miles of insulated^ electric wire — ^and the experiments were 
conducted chiefly with reference to the problem of th6 practicability of es- 
tablishing electric communications witk India, Australia, and America* The 
results of all the experiments were recorded by a steel style upon electro- 
chemical paper by the action of the current itseUJ while the paper was at the 
same time divided into seconds and fractional parts of a second by the use of 
a pendulum. This mode of operating admits of great delicacy in the deter- 
mination of the results, as the seconds can afterward be divided into hun- 
dredths by the use of a "vernier," and the result read off with the same 
facility as a barometric observation. Enlarged fac-smiiles of the electric au- 
tographs, as the author calls them, were exhibited as diagrams, and the actual 
slips of electro-chemical paper were laid upon the table. The well-known 
effects of induction upon the current were accurately displayed ; and con- 
trasted with these were other autographs showing the effect of forcibly 
discharging the wire by giving it an adequate charge of the opposite electricity 
in the mode proposed by the author. No less than 8 currents — 4 positive 
and 4 negative— were in this way transmitted in a single second of time 
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tiiroagh the «ame length of wire (1,125 milesX through which a siogle current 
Tequired a second and a half to diachaigo itae\f eporUaTteotaly upon the paper. 
Having stated tbe precautions adopted to guard against error in the observa- 
tional the details of the experiments were then conciselj given, inc]p,ding 
those for "velocity," which showed a much higher rate attainable by the 
magneto-electric than by the voltau current. • The author then recapitulated 
the &ct8, to which he especially invited attention: First,' the mode of testing 
velocity by the use of a voltaic current divided into two parts (a split cur- 
rentX one of which shall pass through a graduated resistance-tube of distilled 
water, and a few feet only of wire, while the other part shall be sent through 
the long circuit, both being made to record themselves by adjacent styles 
upon the same slip c^ electnxdiemical paper. Second, the use of magneto- 
electric "twin-currents," synchronous in their origin, but wholly distinct in 
their metallic circuits, for the same purpose, whether they be made to recc«d 
themselves direct upon the paper, or to actuate relays or receiving instru- 
ments which shall give contacts for a local printing battery. Third, the effect 
of induction, retardation of the current, and chargmg of the wire, as shown 
autographically ; and contrasted with this — ^fourth, the rapid and forcible dis- 
charging of the wire by the use of an opposite current ; and hence — fifth, the 
use of this as a means of maintaining or restoring at pleasure the electric 
equilibrium of the wire. Sixth, absolute neutralization of currents by too 
rapid reversal Seventh, comparis(m of working speed attain^le in a given 
length of wire by the use of r^[>etitions of similar voltaic currents as con- 
trasted with altemating magneto-electric currrats, and whidi, at the lowest 
estimate, seemed to be 7 or 8 to one in &vor of the latter. Eighth, proof of 
the co-existence of several waves of electric force of opposite character in a 
wire of given length, of which each respectively will arrive at its destination 
without interference. Ninth, the velocity, or rather amount of retardation, 
greatly influenced by the energy of the current employed, other conditions 
remaining the same. Tenth, no adequate advantages obtained in a 300 mile 
length by doubling or trebling the mass of conducting metals. The author, 
in conclusion stated his conviction that it appeared from these experiments, 
as well as torn trials which he had made with an instrument of the simplest 
form, actuated by magneto-electric currents, that the working speed attainable 
in. a submarine wire of 1,125 miles was ample for commercial success. And 
may we not, he added, fairly conclude also that India^ Australia, and Amer- 
ica^ are accessible by telegraph without the use of wires laiger than those 
commonly employed in submarine cables? 

ON" FEBISTALTIC INDtTCTION' OF^ ELECTTRIC CITBEENTS IK SUB- 

mabin:e telegraph-wires. 

The following paper was read to the British Association by Professor Thom- 
son. " Becent examinations of the propagation <^ electricity through wires in 
subaqueous and subterranean telegraphic cables have led to the observation 
of phenomena of induced electric currents, which are essentially different 
from the phenomena (dieoovered by Faraday many years ago) of what has 
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hitherto been called electro-dynamic, or eleciro-niagnetic induction, but wUdi, 
finr the future, it will be convenient to designate ezduaively by the tern 
electro-magnetic. The new phenomena present a yeiy perlbct analogy with 
the mutual influmioes of a number of elastic tubes bound togeithef laterally 
throughout their lengths, and surrounded and filled with a liquid which is 
forced through one or more of them, while the others are left with their ends 
open or closed. The hydrostatic pressure applied to force the liquid through 
any of the tubes will cause them to swell and to press against the others, 
which wi^ thus, by peristaltic action, compel the liquid contained in them to 
move in dififerent parts, of them in one direction or the other. A long solid 
cylinder of India-rubber, bored symmetrically in four, tax, or more circular pass- 
ages parallel to its length, will coirespond to an ordinary telegraphic cable 
containing the same number of copper-wires, separated from one another only 
by gutta percha ; and the hydraulic motion will follow rigorously the same 
laws as the electrical conduction, and will be expressed by identical language 
In mathematics, provided the lateral dimensions of the bores are so small, 
In comparison with their lengths, or the velocity of the fluid so great, that 
the motions are not sensibly affected by inertia^ and are consequently depend- 
ent altogether on hydrostatic pressure and fluid friction. Hence the author 
considers himself justified in calling the kind <^ electric action now alluded 
to^ perwtaltic induction^ to distinguish it from the electro-magnetic kind of 
electro-dynamic induction. Among the results noticed, he' mentioned, as 
being of practical importance, that the experiments which have been made 
<m the transmission of currents backward and fi)rward by the diflerent wires 
fji a multiple cable, do not indicate correctly the degree of retardation that is 
to be expected when signals are to be transmitted through the same amoimt 
of wire laid out in a cable of the full length. It follows that expectations as 
to the working of a submarine telegraph between Britain and America, 
founded on such experiments, may prove felladous; and to avoid the chance 
of prodigious losses in such an undertaking, the author suggested that the 
workmg <^ the Yama and Balaklava wire should be examined. He remarked 
that a part of the theory communicated by himself to the Boyal Society last 
May, and published in the Proceedings, i^ows that a wire of 6 times titie 
length of the Yama and Balaklava wire, if of the same lat^^al dimensions, 
would give 36 times the retardation, and 36 times tbe slowness of action. 
If the distinctness of utterance and rapidity of action, practicable with the 
Yama and Balaklava wire, are only such as to be not inconvenient, it would 
be necessary to have a wire of 6 times the diamet^ ; or better, 36 wires of 
the same dimensions ; or a larger number of still smaller wires twisted to- 
gether under a gutta percha covering, to give tolerably convenient action by 
a submarine cable of 6 times the length. The theaty shows how, from care- 
ful observations on such a wire as that between Yama and Balaklava^ an 
exact estimate of the lateral dimensions required for greater distances, or 
sufficient for smaller distances, may be made. Immense econcmiy may be 
practiced in attending to these indications of theory in all submarme cables 
constructed in ftiture for short distances ; and the non-fiulure c^ great under- 
takings can alone be insured by using them in a prelimiaary ettimatai" 
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On Ae Flohr DeoomposiUon of Water by IHcUmal and Afmoepherie Eis> 
Iriciiyj by Frofesaor Andrews. — ^The aathor hftving drawn attention to the &ct 
that water had nerer been decomposed by the action of the common Iricuon 
electricity, so- as to OoUect the gases and exhibit them at the opposite poles^ 
stated that the cause of the &iluTe of the experiment was the solution of the 
gases in the mass of the liqokL Bjfiising phitina wires in thermometer tubes 
this difficulty ia avoided, and the gases may be then obtained and oc^ected 
with the same facility as in ordinary eudiometrio experiments. By arranging 
a series of such tubes, -the operations may be almost indefinitely repeated. 
On raifflng an electrical kite, the author sucoeeded in obtaining the polar de- 
composition of water by atmoq>heric electricity. The observations were made 
in fine weather, when the atmosphere was not usually charged with dectricity. 
Altiiough the gases were easily coUected and measured, flx>m the delicate fonn 
of apparatos employed, tiie quantity of water deoomposed m this case amounted 
ooly to one 700,000th of a grain in the hour. — Proc British AsaociatUm. 

BoneM BktperiTnents in EkctHc Ommi^vmicatkm. — Experiments have recently 
been made in Sardinia by M. Bonelli with a view of using the conunon iron 
railway track as a conductor of electricity for telegia{^c purposes. It is thus- 
proposed to convert rsulways into telegraphic lines and make the electro-ma^ 
netic machine an attachment and servant to tiielooomotive. In an experiment 
reported, it is stated that a looomotive runnhig at ftUl q>eed repeatedly ex* 
dhaoged messages with the station whence it started. The questbns and 
answers were varied and repeated during numerous trips, without a single 
firalt, and the inventor finally announced his complete sucoeas to l^e Minister 
of Public Works at Turin from a car nmning at the rate of a mile in two 
minutes. 

THB MEDrriESRAirjlAll SUBlCABINi: TSLBXHUPH. 

The work of completing the Mediterranean Electric Telegraph, which wifl 
ultimately furnish a communication between London, Egypt, and India, has 
been vigorously pushed during the past year. It will be remembered that last 
year* 110 miles of cable were laid down between Spezzia and the most north- 
em point of Corsica. For this section of the line 90 miles of cable, weighing 
eight tons to the mile, and containing six insulated wires, were required ; the 
remainder was taken to the straits between Corsica and Sardinia^ and twelve 
miles were laid down there, the communication having meantime been com- 
pleted along the island of Corsica by land. The communication being now 
complete from London to Cagliari, in the south of Sardinia, and the line from 
Algiers to Cape Bonan, on the African coast, having been opened January, 
1855, nothing is now wanted to complete the communication between Lon- 
don and Algiers but a submarine cable from Cape Spartivento, adjoining 
Cagliari, to Bonan. This cable is already manu&ctured, and is the largest and 
heaviest, beside being the longest, ever laid down. It is 150 miles long, 
each mile weighing 8 tons, and the whole cable weighing 1.200 tons. This 
is exclusive of 12 miles of lighter cable sent with it to avoid all chance of 

* Sie Ammaiof SdrntiflA Oi«Mvei7 fas 1^ fp. 164-168. 
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deficiency. In its stowage in the vessel for transportation, the greatest caie 
has been exercised owing to the enormous weight, and the circumstance 
that it is all in one piece. Seventy-cme miles of it have been put in the 
lower hold, forty^two miles on the orlop deck, thirty milA in 'tween ducks, 
seven miles in the after hold, and the twelve spare miles of what is called 
small cable, although it weighs five t<ms to the mile, is also on 'tween decks, 
and every one of these portions has to be shored at very short intervals, to 
l^event the movement of the cable. 

In laying down the last portion of the cable, that between Spezzia and 
Corsica, it took five days, including the stoppage that had to take place in 
cutting the cable, and going round to lay the short lengths between Corsica 
and Sardinia. It is expected that the present cable will be laid down in 
fi)ur days. The Mediterranean Telegraph Company anticipate that in two 
yeaiB and a half they will have a direct communication with Bombay, and 
thence, by telegraphs already at work in the presidencies, to Calcutta; and 
they consider this line they are just about to complete as only the preliminaxy 
step to this result Their proposed hne, joining the one at present open to 
Oagliari at Cape Spartivento, will first be taken to Malta^ and thence direct 
under the Mediterranean to Alexandria. This will be an immense distance* 
984 miles of submarine cable without a station ; from Alexandria to Suez, 
by land, 248 miles ; another submarine cable under the Bed Sea to Aden, 
with two stations, Cosiri and liddah, 1,552 miles, and fiK>m Aden to Bombay, 
with stations at the Kooria Moorta Islands and Bas-aL-had, 1,900 miles. 
When this undertaking is completed the communication with Calcutta, which 
BOW takes on average thirty-six days, will be reduced to a few minutes. 
Professor Faraday, about two years ago^ called the attention of telegraph 
companies to the &ct that there was great difficulty in sending any commu- 
nication through a greater length of wire than 300 miles ; but smce that time 
Mr. Brett, the Superintendent, has been experimenting, with a view to over- 
come this difficulty, and has perfectly succeeded in doing so. By connecting 
each individual wire in this coil of six, and also those belonging to another 
cable intended for an American company, he was enabled to experiment on 
a length of 1,250 miles with perfect success, and he has prepared a new in- 
strument for use with wires of great length. 

ELECTBIO TIBB^trAGES AND BBGISTBBS. 

Throughout the long extent of the American sea-board there are many 
harbors, much fi'equentcd by coasting and other vessels, where the entrances 
are blocked by sand-bars or ree&, over which, at certain stages of the tides, 
there is not a sufficient depth of water to permit safe navigation. The same 
may be said of various shoals. It is often a matter of difficulty for a mariner, 
in approaching such places, to determine whether or not the depth is suffi- 
cient for his vessel : through a want of correct information he is often de- 
layed fix)m going into port, and is driven off by a storm ; or, what is more 
fi^uent, his ship strikes bottom, and becomes a wreck. An invention by 
Alex. Boyd of New York, ia intended to guard againsl these difficultiea. 
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He erects a fitone-work on the localily of danger, in which he places a com- 
bination of simple mechanism for raising and lowering signals — ^flags or balls 
for the daytime, and colored lights for the night The mechanism is operated 
hy a float resting in the water. As the tide rises and Ms the machinerf 
moves and the signals change. Thus, there may be a signal for each foot of 
depth ; when the water is two feet deep, two signals will be shown ; as 
soon as the tide has risen another foot, three signals will be'ezhibited — and 
so on, vice versa. — Scientific American, 

On the detection and measwremmt of Atmoipheric Electricity hy (he Photo- 
barograph wnd Tkermograph. — Photography has ahready rendered considerable 
aid to science, and some results brought before the British Association by Mr. 
Johnson, Raddiflfe Observer, Oxford, fiimish an example of this. On examin- 
ing and comparing the registrations of the thermometer and barometer certain 
peculiarities presented themselves which indicate a curious connection between 
the course of these instruments and the state of the weather. The line whidi 
indicates this course is sometimes serrated, sometimes even and continuous ; 
and these appearances correspond to certain determinate states of the weather. 
The most remarkable result is a sudden change of the height of the barometric 
column, which tdkes place simultaneously with the occurrence of a peal of 
thund^: — a contemporaneous effect was produced upon the thermometer. 

ON THE AURORA BOEEAXIS. 

At the last meeting of the British Association, Sir John Ross, presented a 
communication, in support of a theory respecting the origin of the Aurora 
Borealis, which he first promulgated scMne years ago. Sir John Ross says : — 
" It having occurred to me that, if my theory was true, namely, * that the phe- 
nomena of the aurora borealis were occasioned by the action of the sun, when 
below the pole, on the surrounding masses of colored ice, by its rays being 
reflected from the points of incidence to clouds above the pole which were 
before invisible,' the phenomena might be artificially produced; to accomplish 
this, I placed a powerful lamp to represent the sun, havmg a lens, at the focal 
distance of which I placed a rectified terrestial globe, on which bruised glass, 
of the various colors we have seen in Baffin's Bay, was placed, to represent the 
colored icebergs we had seen in that locaHty, while the space between Green- 
laud and Spitzbergen was left blank, to represent the sea. To represent the 
clouds above the pole, which were to receive the refracted rays, I applied a hot 
Iron to a sponge ; and, by giving the globe a regular diurnal motion, I produced 
the phenomena vulgarly called " The Merry Dancers," and every other appear- 
ance, exactly as seen m the natural sky, while it disappeared as the globe turn- 
ed, as bemg the part representing the sea to the points of incidence. In cor- 
roboration of my theory, I have to remark that, during my last voyage to the 
Arctic Regions (1850-1), we never, among the numerous icebergs, saw any that 
were colored, but all were a yeUowish white ; and during the following winter, 
the aurora was exactly the same color ; and, when that part of the globe was 
covered with bruised glass of that color, the phenomena produced in my exper- 
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iment yna Ihe aame, as was, also, the Aiirora Australls, in tiie Antaxctio re* 
gions, where no colored icebergs were ever seen. At the time this theory was 
first promulgated a controversy took place between the celebrated Pro£ Schu- 
macher, of Altona, who supported my theory, and the no less distinguished M. 
Arago, who, having opposed it, sent M. G. Martens and another to Hammer- 
&st on purpose to observe the aurora, and decide the question. I saw them 
at Stockholm on their return, when they told me their observations tended to 
confirm my theory ; but their report being un&vorable to the expectations of 
M. Arago, it was never published ; neither was the correspondence between 
the two Professors, owing to the lamented death of Fro£ Schumacher. I re- 
gret that it is out of my power to exhibit the experiments I have described, 
owing to the peculiar manner in which the room must be darkened, even if I 
had the necessary apparatus with me ; but it is an experiment so simple that 
it can easily be accomplished by any person interested in the beautiful phenp- 
mena of the Aurora Boreaiis.^' 

A GALVANIC ACTHON IN THE EARTH. 

An eminent London cutler (Mr. Weiss of the Strand), to whose inventiomi 
modem surgery is under considerable obligations, has remarked that steel 
seemed to be much improved when it had become rusty in the earth, and pro- 
vided the rust was not &ctitiously produced by the application of acids. He 
accordingly buried some razor-blades for nearly three years, and the result 
fully corresponded to his expectation. The blades were coated with rust, 
which had the appearance of having exuded from within, but were not eroded, 
and the quality of the steel was decidedly improved. Analogy led to the con- 
clusion that the same might hold good with respect to iron, under similar 
circumstances ; so, with perfect confidence in the justness of his views, he 
purchased aa soon as an opportunity offered, all the iron, amounting to fifteen 
tons, with which the piles of London Bridge had been shod. Each shoe con- 
sisted of a small inverted pyramid, with four straps, rising from the four sides 
of its base, which embraced and were nailed to the pile ; the total length, fix)m 
the point which entered the ground, to the end of the strap, being about sixteen 
inches, and the weight about eight pounds. 

The pyramidal extremities of the shoes were found to be not much corroded, 
nor, indeed, were the straps ; but the latter had become extremely and beauti- 
fully sonorous. When manufactured, the solid points in question were con- 
vertible only into very inferior steel ; the same held good with respect to such 
bolts, and other parts of the iron-work as were subjected to the experiment, 
except the straps : these, which, in addition to their sonorousness, possessed a 
degree of toughness quite iinapproached by common iron, and which were, in 
fact, imperfect carburets, produced steel of a quality infinitely superior tp any 
which, in the course of his business, Mr. Weiss had ever before met with ; in- 
somuch, that while it was in general request among the workmen for tools, they 
demanded higher wages for working it. — These straps, weighing altogether about 
eight tons, were consequently separated from the solid points, and these last 
sold as old iron. The exterior difference between the parts of the same shoe, 
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led, at first, to the supposltioii, that they were composed of two sorts of iron; 
but besides the utter improbability of this, the contrary was proved by an ex- 
amination, which led to the inference that the extremities of the piles having 
been charred, the straps of iron closely wedged between them and the stratum 
in which they were imbedded, must have been subjected to a galvanic action, 
which, in the course of some six or seven hundred years, gradually produced 
the effects recorded. 

BLECTBCK/EOBMIOAL PAPER FOB TELE6BAPHI0 PURPOSES. 

M. Maisonneuve has recently presented to the French Academy an electro- 
chemical paper for telegraphic purposes, which seems to fulfill all the condi- 
tions necessary for complete success, which he enumerates as follows : 1st 
cheapness; 2d. sufficiently sized to take annotations in ink; 3d. sufficiently 
humid to be a conductor, yet without excess, so as to receive these annotar 
tlons; 4th. slightly acid, to increase its conductibility, yet not enough to affect 
the metals which it touches; 5th. easily decomposable by electridty; 6th. 
giving, by means of this decomposition, a deep-colored, insoluble and stable 
salt; 7th. of so simple a composition that it can be prepared at the stations 
themselves, if found advisable; 8th. not requuing any peculiar kind of paper 
pulp; 9th. of an easy and simple composition, not requiring the proportions 
of the salts to be very exact 

The formula for the preparation of this paper is as follows: — ^Water, 100 
parts; crystallized nitrate of ammonia, 150; yellow cyanide of potassium and 
iron, 6. By usmg 150 parts nitrate of ammonia this paper acts well in the 
summer, and without requiring to be kept from the air. A short inmiersion 
m water will remove any excess of these proportions. It may be prolonged 
without injury to the clearness of the characters. 

COMPASS VARIATIONS IN THE MERCANTILE MARINE. 

Colonel Sabine, of England, in a recent publication on the danger to which 
vessels are exposed from compass variations, expresses the oinnion that in all 
large ports, at least, in which vessels are equipped, a competent person should 
be appointed, whose duties should be — ^to select in every diip an advantageous 
position for a standard compass, combining the two requisites in such selection 
of a^manageable local attraction, and of convenient access for navigating the 
ship ; to determine experimentally the local deviations of the standard com- 
pass in different azunuths ; to Instruct the master how to repeat the same on 
fhture occasions ; and to see that he rightly and thoroughly understands the 
deduction of the true magnetic courses firom those of the standard compass, 
and of the course by the standard compass corresponding to the true course 
which he desires to steer. The performance of these duties on the part 
of the person so appointed to be imperative, at least in all cases of iron ships 
and steamers, by a regulation that no such ship should* be permitted to leave 
the port until a certificate should be produced that they have been duly per- 
formed. 

1*' 
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If AGNEnC FOBCE OF OXYGEN. 

If. Beoqaerel, sacceeding Faraday, has also established the &ct that oxjgea 
is magnetic, and that atmospheric air, in virtue of the oxygen it contains, par- 
takes of the same property. The mode of experiment to measure the force 
exercised by a magnet on a gas in comparison with the efifect produced upon 
a body taken as unity, consisted in placing successively small bars of glass, 
wax, etc., in a vacuum and in different gases, in order to determine the mag- 
netic power of the gas by the difference of effect produced mider these two 
conditions. He thus established that the relation between the attraction of 
oxygen by a magnet, and the repulsion in an equal volume of water, is pro- 
portioned to the density of the gas, and that it is represented by 0*18 at the 
temperature of 12o Cent If we reflect that the earth is surrounded by a mass 
of air equivalent in weight to a stratum of mercury 76 centimetres in height, 
we can understand that a similar mass submitted to the incessant variations 
of temperature and pressure, ought to exercise an influence on some of the 
phenomena dependent on terrestrial magnetism. In calculating what is the 
real magpietic power of this fluid mass, we flnd that it is equivalent to an im- 
mense shell of iron, of a thickness of y^th of a millimeter, covering the entire 
8ur&ce of the globe. The results of Faraday, Becquerel, and Matteucci, at- 
tained by different methods, all agree. M. Plucker having reached other 
results by a process of his own — a method by weight — ^Beoquerel has renewed 
his researches, and confirms anew his previous results. 

DE, BELL ON THE SO-CALLED " SPrRITUAL PHENOMENA." 

We extract from the July number of the American Journal of Insanity the 
following extract of a paper read by Dr. Bell, of the McLane Hospital, Mass., 
at the recent meeting of the Superintendents of Insane Hospitals, assembled 
in Boston. A paper on a similar subject was presented by Dr. Bell at a 
previous meeting of the Association, held in "Washington, D. C, but thia^ by 
request of several members, was not reported. They considered that the 
whole subject was then too immature, and so much connected in the pubHo 
mind with the ridiculous, as to make it inexpedient that it should be more 
than announced generally as among the topics discussed by the Association. 

Dr. Bell commenced by expressing his surprise in finding last year that at 
so large a meeting of persons, whose lives were spent in investigating the 
reciprocal influences of mind and body, scarcely a single member had given a 
moment's attention to a topic directly in his path, which, whether regarded 
as merely an epidemic ment^ delusion, or as a new psychological sdenoe^ 
was producing such momentous effects upon the world. It was now said to 
number over two millions of believers, had an extended literature, a talented 
periodical press in many forms, and had certainly taken &st hold on many 
minds of soberness and power. He was well aware how easily it was turned 
to ridicule, and that there were many who would be ready to ask, when 
they saw hospital directors seriously discussing the spiritual phenomena^ Quia 
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MUidaid ip908 ewtodeaf But if there was an^ daas c^men who had dutlea 
in this dijraction, it was those of our specialty. Our reportB contain the record 
of many cases ci insanity said to have been produced by it It was im- 
portant, whether trae or false, or mixed, that its i^edse depth, length, and 
nature, should be studied out As is well-known, mystery always loses its 
terrific character when boldly met, and opened to the light of noon-day. Dr. 
Bell remarked, that on his return home fix>m the meeting at Washington, he 
had a peculiar wish to verify his previous observations on what are techni- 
cally known as tiie physical manifestations of this new solenoe. He could 
not pretend to doubt his repeated personal observaticms, addressed to his 
sight, hearing and touch, and separated, as he beUeved, from any poesilnllty 
of error or coflusive fraud. Tet the offer by Professor Henry, of a large sum 
to any person who would make one of his tables move «» the Smithsonian 
Institution, and the obvious incredulity of many of the "brethren," had in- 
duced the desire again to see some fliil and unequivocal experiments in toUe- 
moving. An o|^K>rtanity was not long wanting. On the occasion of the visit 
of a well-known gentleman long connected with the insane, and who never 
had seen any of these phenomena at the Asylum, Dr. Bell invited him to go 
to a &mUy where a medium of considerable power was visiting. The medium 
was a young lady of eighteen or twenty, of very slight figure, weighing eighty 
or ninety pounds, and had discovered herself to be a medium while on a 
visit to these distant relatives. A &mily, from character and position more 
entirely beyond the suspicion of even winking at any thing like fraud or irreg^ 
ularity, does not exist in the world. They were so fortunate as to find the 
medium at home, and the circle was made of five persona. The ordinary 
manifestations of raps, beating of musical tunes and responaes to moital and 
spoken questions, were very completely presented, as well as the movements 
of the table under the mere contact of fingers' ends. Finding that things 
appeared very fitvorable to a full exhibition of what he wished to see^ as 
oiinced by the very &cile movements of the 'table under contact, Dr. BeU 
proposed trying the grand e(xgi>enmeirUuan crucia of the phyacal manifestations 
— tiie movement of the taUe without any human contact^ direct or indirect 
He was permitted to arrange things to suit himself and began by opmung 
the table more widely, and inserting two movable table-leaves, which in- 
creased the length fipom about six to ]|^iiii^ nine or ten feet This he felt 
also gave him an opportunity to see and upset all wires and mechanism om* 
oealed, or at least to answer positively as to their non-existence. The table 
was a soHd structure of black-walnut, with six carved legs — ^tfae whole of such 
a weight that, when the castors were all in the right line for motion, be could 
just start it by the fbll grasp of the thumb and fingers of both bands. The 
persons stood on the sides of the table, three and two, and back frcMn its edge 
about eighteen inches. As Dr. Bell is some six feet two inches in height, he 
averred that he had no difficulty in se^ng between the table and the persons <^ 
all prosent The hands were raised over it at about the same height of a foot 
and a half. At a request the table commenced its motion, with moderate 
speed, occasionally halting, and then ^dmg on a foot or two at once. It 
seemed as if its motion would have been continuous, if the hands above it had 
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followed along pari passu. On reaQhing the folding^oora, diyiding off the two 
parlors, and which were open, it roee over an iron rod on which the door- 
tracks traversed, and whidi projected half or three-quarters of an inch above 
the level of the carpet It then entered the other parlor, and went its whole 
length, until it came near the pier-glass at its end, a center-table having been 
pushed aside by one of the party to allow its free ooiuae. At request, for 
they during this time spoke as if to actual beings, the motion was reversed, 
and it returned, until it again reached the iron rod. Here it stuck. The 
table hove, creaked, and straggled, but aU in vain ; it could not surmount the 
obstacle. The medium was then "impressed by the spirits" to write, and, 
seizmg a pencil, hastily wrote that if the fore-legs were lifted over the bar, 
they (i. e. the spirits) bought they could push the others over. This was 
done, and the motion kept on. Once or twice Dr. Bell requested ail to with- 
draw a little further from the table, " to see how &r the influence would ex- 
tend." It was found that, whenever a much greater distance, say two feet, 
was reached, the movement ceased, and a delay of three or four minutes 
occurred before it recommenced, giving the idea that, if broken off, a certain 
re-aocumulation of force was needful to put it in moticxi again. The table 
reached the upper end of the parlor, from which it had started, but was left 
some four feet from the median line of the room. Dr. Bell expressed the 
thanks of the company for the very complete exhibition with which they had 
been favored, but remarked that the obligation would be enhanced if the 
" spirits" would move the table about four feet at right-angles, so that the 
chairs would come right for their late occupants. This was immediately 
done, and the performance was deemed so perfectly full and satisfactoiy, 
that nothing more was asked at this session. Dr. Bell was understood 
to say that this made some five or six times in which he had seen the 
table move without human contact, and all under circumstances apparently 
as fbee fW)m suspicion as this just related. 

Dr. Bell mentioned that, in his last experiment — ^that just narrated — the 
entire space moved through was over fifty feet Dr. Bell then passed to the 
topic of responses to menial and verbal questions, and gave several narratives 
of long conversations with what purported to be the spirits of persons dead 
for twenty-five to forty years, in which every question he could devise relating 
to their domestic history and to events^ it, known only to them and him, had 
been truly answered. Some of tiie subjects put mentally — ». e. without speaking 
or writing — ^had half a dozen correct replies forbidding of course completely 
on any doctrine of chances, the contingency of accident or coincidence, as such 
mentai questions, per «e, negative the explanation of previous knowledge on 
the part of the medium. A brief abstract of one of these will give a general 
idea of their character. Dr. Bell had frequently remarked to his "spiritual"' 
Mends that if any medium could reproduce the essential particulars of a final 
interview which had occurred between himself and a deceased brother, in 
1826, he should be almost compelled to admit that it came from his spirit; 
because he was sure that he (Dr. Bell) never had communicated it to any 
living bemg. Hence a» it had never been known to but two persons, and 
was of so peculiar, well-marked a character, as not to be capable of being 
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oonfiranded by genenfitiea, he shoiild hardly be able otherwise to explain it 
A few weeks afterward, what purported to be the spirit of that brother nar- 
rated the essential particulars of the mterview, the place where, down to the 
well-reooUected feet ihai Tie was gdjusting Ike stirrups of his horse, preparatory 
to a distant journey, when it was held I Pretty early, however, in his invest- 
igations, Dr. Bell began to find that, however correct his spiritual conferees 
were in most of their responses, the moment a question was put involving a 
response the truth of which was unknown to him, uniform fiulure occurred- 
Sometimes when he believed at the time that his questions were truly 
answered, subsequent information had shown him that he had been mistaken. 
He had answers which he believed to be true, when the fects were decidedly 
otherwise. Pursuing this tram of inquiry, he found the "spirits," while aver^ 
ring that they could see him distinctly, *^faee to feoe," never could read the 
signatures taken from an old file, and unfolded without his having seen ike 
writing. Yet as soon as he had cast his eye upon the ognature, without 
allowing any one else to see it, it was promptly and correctiy reproduced by 
the alphabetical rappings. And again, when he had made a previous arrange- 
ment with his fiunily that they should do certain tilings every quarter of an 
hour at home— he, of course, not knowing what — ^wfaile he was to ask the 
"spirit" what was done at the instant, unifonn feUure occurred. He proved, 
too, that tiie theory of the "Spiritualists" to meet such difficulties, viz.: that 
evH or trifling spirits interfered at their end of the telegraph — was not tenable. 
For the responses just before and after these gross Mlures had been endnentiy 
and wonderfully accurate, and the "spirits" not only declared that they saw 
with peifect deamess what was going on at his house, but denied tiiat there 
had been any interruption or interference. Dr. Bell also gave examples 
where test questions, involving replies unknown to the interrogator, had been 
designedly intermixed with those which were known. The result unif<»rmly 
was that the known response however curious and fer remote, were cor- 
rectiy reproduced; the tmknown were a set of perfectly wild and blundering 
errors, the responses often being obviously formed out of the phraseology of 
the question, as a stuck school-boy guesses out a reply I The result of the 
inquiries of Dr. Bell and his fiiends— for several gentiemen of eminentiy fitting 
talents pursued the investigation with him— was briefly this; GuU whai the 
questioner hrmos, the spirits know; what the ^u^estioner does not knoWy the spirits 
are entirely ignorant of. In other words, that there are really no superhuman 
agencies in the matter at all — ^no connection with another state of existence; 
but that it bears certain strong analogies to some of the experiences of clair- 
voyance, in that mysterious science of animal magnetism, as it has been pro- 
truding and receding for the last hundred years. Di? Bell thought there was 
some reason to believe that the matter reproduced may come not only fix>m 
the questioner, but if in the mind of any one at the circle, that it might be 
evolved. He made some observations upon the evidences of spirit existence^ 
drawn from the character of the. matter communicated by the mediums in a 
state of impression^ when, as is believed, spirits express themselves through 
the human agent. Of course, the quality of such composition is more or less 
a question of taste. Huch of it is elevated, indicating high intellectual and 



Digitized byVjOOQlC 



158 ANKUAIi or SOZKNTUnO DISCOTEBT. 

monl capaaties in tiie mind to which it owes its origin. Much more is 
absurd, puerile and di4£fU8ting, infinitely below the grade of the human pro- 
ductions of the same persons from whom it prolbssedlj oomesi Yet the 
spiritual revelation has given us nothing of such extraordinaiy value or 
novelty as to stamp it» in the judgment of unprejudiced minda^ as of super- 
mundane production. Dr. Sell alluded to a treatise whidi had been put into 
his hands by an earnest spiritualist^ purporting to be the woric of Thomas 
Paine, the author of "The Age of Reason," etc, which was thought would 
cany conviction to any body, as it purported to be a full explanation of 
the formation and chuiges of this earth by one who, from his sUus^ must 
know all about it The truth was that the work was the production of some 
mind, celestial or mundane^ ignorant of the veiy first rudiments of. chMmcal 
philosoi^y, in which the most ridiculous blunders were made on every page 
in matters which are as demonstrable as mathematics, and where, of course, 
the answer can not be made that the revelation was too high for common 
readers. Nor does Dr. Bell believe, from his observations, that the wat^a 
ftom this fountain ever reach a higher level than their source. The most 
elevated specimen of the q>iritual literature would no doubt be found in the 
communications from Swedenborg and Lord Bacon, in Judge Edmond's and 
Dr. Dexter's first and second volumes. Yet whoever reads the very elegant 
and powerful preliminary treatises of these gentiemai, which Dr. Bell thought 
would compare favorably with any writings of the kind ever published, 
would not be able to feel that Swedenborg and Lord Bacon, after their nearly 
one and more than two centuries' residence respectively, amid the culture and 
refined senses of the supericn' spheres, had more than equaled their unpre- 
tending amanuenses still in " the vale of tears." Dr. Bell concluded by the 
ezpressbn of Ms full conviction that» while the &ith in spirits must be given 
up as being connected with these &ct8, it was a topic, whetiier regarded as a 
phjnsical novelty, or even as a d^usion, cutting deeply into the very religioas 
natures of our people, which was worth our fullest examination. TJiere were 
great, novel, interestimg facia here. They had not been treated fiiirly and 
respectfully as they should have been. The effect was that the community 
knowing that here were /oc^ if human senses could be trusted at all, went 
away fix>m those who should have thrown light up<m the mysteries, but who 
would or could not, to those who gave some explanation, even if it was one 
which uprooted all previous forms of religious foith. He hoped that the 
members of this Association, who were as much required to examine this 
topic as any order of men except, pwhaps, the clergy, would not be afraid 
of looking it in the &ce from anyapprehensionsof ridicule or ordegrading 
their dignity. 

Dr. Gray inquired if there were any perceptible efibcts produced npon tin 
foelings or healtii c^the mediums by the exercise of this power. 

Dr. Bell replied that his inquiries of them led him to suppose that tiiere 
were no pal(>able influences from this cause. 

Dr. Cutler wished to know if Dr. BeU supposed that the medium was ooxh 
scious of what was passing in the mind of the questioner. 

Dr, BeU thought such was not the casst. The mediums all concur (and 
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many of tfaoie in privato life, at leasts are <tf ^e highest irorCh— «Dd, indeed, 
he bdtieved tiiat many of those who gratified those interested by paid sessioiui 
to be no less worthy) in declaring that they haye no consdoiisneBB of any par* 
tscipation in what is going on before them. Nor coold he see, in ^e temper- 
aments or other indications of the mediuma^ any thing in oommon. They ran 
throagh a wide expansion of intelligence, firoia Judge Edmonds down to the 
most moderate intellectoal development 

Dr. Cutler inqmred how Dr. B^ supposed the raps to be made. 

The doctor admitted his entire inability to suggest how, any more than why 
the magnetic needle should insist npcm turning toward the north instead of 

s.aB. 

Dr. Bell remarked that ^ere was a great number of veiy curious fiicts con- 
nected with the yarious Iwanches into whidi these phenomena had run ofl^ 
whi(di he had not time to enter into the consideration o£ He considered them 
all as of less intense interest that the great question of the veritable existence 
of the "tfptri^." The trance q>eaking, the impressions c^ a visual panoiamio 
order, the composition of all sorts of prose and poetry, ihe curious " spirit- 
drawings," and still other manifestations ; of some of them it is very difficult, 
to make an explanation ; others may hereafter be found in the dass of hystea> 
ico-nervous excitements, in which the individual, without any intention to de- 
ceive, is so wrapped up in an internal flow of Ancles as to lose consciousness 
of external things ; yet the intellectual process goes on. Still other pheno- 
mena may periiaps be proved to be connected with the duality of the brain. 
It is undoubted that that organ is like the ear and eye, each of which is one 
of two sjmmetrical duplicates. When both act concurrently, but one class of 
effects is produced. When the ear or eye becomes dislocated from its fellow, 
double vision and disturbed audition result One eye may be habitually pass- 
ive, as seems to be one perfect optica of the cross-eyed, and the attention i& 
not called to the images which it presents^ although these imagea may be all 
distinctly pictured on the retina, and may, by some association or diseased 
action, be subsequently reproduced. The analogy of the brain to these &ctB 
is shown in ^e phenomena of dreaming, when we do and say and think 
things which are utteriy foreign to our habitual feelings and views, as much 
as one mind could vary &om another. Or, again, it is illustrated in not un- 
frequent examples of periodical mania^ where, for a period of weeks, or months^ 
or years, the patient lives in a certain state of moral, intellectaal, and afl^t- 
ive existence^ perfectly unlike the other remnant of his life. Were a new 
g^ide or governor known to enter the sensorium and assume the reins, a mora , 
completely distinct set of results could not be expected. In inebriety the 
same £Etcts exist. The phenomena of impressions made upon an organ, and 
afterward reproduced on disease, are common in the books. 

Dr. Bell admitted that many of the responses made by the purporting 
" spirits" of your friends are so odd and unnatural, as compared with your 
own thoughts or manner of speech, as to make it difficult to believe that they 
ever came from your own habitual brain — ^that is, that part of your brain 
which you recognize as rei^nsible to your own individuality. He related an 
incident illustrative of his meauing. He was onoe attenduig a session, or 
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drde, where his position was at the bottom of a long table, at the head of 
which the "medium" sat, and on each side of her were some other persona 
All had paper and pencils in hand to minute down the responses, etc. Owing to 
some " want of harmony" or other cause, the " spirits" fiuled in correct replies, 
and a good deal of confusion and repetition occurred. Often their reply 
through the alphabet was, "we don't know," "we can't tell," eta Dr. 
Bell was amusing himself| under these delays, in drawing with his pencQ 
a grotesque figure of an imaginary animal — a sort of griffin with horns, tusks, 
etc. After one of the replies of the " spirits" that they " did n't know," the 
doctor rather pettishly lifted his pencil from the paper, and said, " Well, do 
you know what this is ?" The response was at once rapped out, " It is hard 
naming that beast I" As he was in a position where no eye could overlook 
him, and where no person beside himself could know what was drawn, he was 
at a loss to know out of whose brain, except his own, the quick repartee 
oould originate. He certainly had no consciousness of it. Dr. Bell also men- 
tioned other cases where the idea in the questioner's mind was reproduced, 
but in different phrasoology from that he held. A " spirit," for example, was 
asked where she had been buried. The answer was St AugusHne, The let- 
ter S was first rapped : he waited at A, having no idea that the contraction 
would be used, but it toas, the rap being made at T. 

Dr. Nichols inquired whether Dr. Bell had any fiirther experiences and ob- 
servations in the curious inverted reverse handwritmg, of which he had given 
an account last year. 

Dr. Bell replied that he understood that that phenomenon of handwriting, 
where the pencil began at the last part of the Jo^ letter <^ the last word of 
the last sentence, and run back rapidly to the beginning, being also upside 
dawn to the writer, was not imcommon, although he had not again met with 
it In one instance in his experience lately, the medium wrote in a reversed 
manner, so that the writing could be read in a mirror, or by being held up to 
liie light, back to the reader — ^an obviously very easy thing as compared with 
that just described. 

Dr. Bell had seen many of the " spirit-drawings," which seemed like incon- 
gruous grotesque specimens of Chinese art — flowers, fruit, and leaves being 
aggregated against all the precedents of nature or laws d botanical philosophy. 
They were only remarkable from being the production of persons unskilled 
in the use of the pencil, as was 'declared to be the case. Dr. Bell concluded 
by remarking that he regarded the question, whether the spirits of the dead 
had any thing to do with these phenomena, to be so much more important, in 
a practical point of view, than any other minor fSacts connected with them, 
that he had pretermitted much of his attention to these curious incidents, in 
order to direct his investigations more to the other point, the result of which 
he had endeavored to giva 

CONSTITUTION OF THE SUN — SOLAE MAGNETISM. 

Mr. Thomson, one of the physicists who, with Oamot, Joule, Meyer, and 
others have lazgely contributed toward establishing the relations between heat 
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and mediaoical force, has extended his researches to the heat emitted by the 
son; and he obaenres that this heat oonresponds to a development of mechan- 
ical force, which, in the e^tace of about 100 years is equivalent fi> the whole 
ac^ve force required to produce the movement of all the planets. The author 
exanunes sucoessdvely the different sources of heat, and ends by concluding 
that the solar heat can have no other than a meteoric origin, and that it re- 
salts from the motion of meteors which foU into the sun — an idea first put 
forth by Mr. Waterson at the meeting of the British Association at Hull. 
Whatever may be the value of tins hypothesis, we would ask whether it 
would not be more simple to admit that the solar heat proceeds simply from 
the rotatory movement of the sun. Mr. Thomson admits himself that the 
rotation is necessary to the production of the heat It is known that the sun 
moves on its axis, and what use is this invention of meteorites, which nothing 
justifies? This idea of deriving heat from motion, which was rejected more 
than thirty years ago, suggests the hypothesis which assigns an analogous 
origin to terrestrial, and hence to planetary magnetism. The question of 
solar magnetism has been conclusively settled by the researches of M. Secchi, 
director of the observatory at Bomei The sun, which is a source of light, 
and a source of heat,' is then a source of magnetism also— Jieat^ light, electric- 
ity, and magnetism have then a common origin — ^matter in motion. — }L 
iJiddes, Paris Correspondence SUHman^a Journal 



FARADAT OK THE NATURE OF GltAVITY AND PHYSICAL FOBCB. 

It is {HTobably of great importance that our thoughts should be stirred up at 
this time to the reconsideration of the general nature of physical force, and 
espedaUy to those forms of it which are concerned in actions at a distance. 
These are connected very intimately with those which occur at insensible dis- 
tances ; and it is to be expected that the progress which physical science has 
made in later times will enable us to approach this deep and difficult subject 
with far more advantage than any possessed by philosophers at former pe- 
riods. At present we are accustomed to admit action at sensible distances, 
as of one magnet upon another, or of the sun upon the earth, as if such ad- 
mission were itself a perfect answer to any inquiry into the nature of the 
physical means which cause different bodies to affect each other ; and the 
man who hesitates to admit the sufficiency of the answer, or of the assumption 
on which it rests, runs some risk of appearing ridiculous and ignorant before 
the world of science. Yet Newton, who did more than any other man in 
demonstrating the law of action of distant bodies, including among such the 
Bun and Saturn, which are nine hundred millions of miles apart, did not leave 
the subject without recording his well-considered judgment, that the mere at- 
traction of different portions of matter was not a sufficient or satis&ctory 
thought for the philosopher. That gravity should be innate, inherent^ and es- 
sential to matter, so tlmt one body may act upon another at a distance through 
a vacuum without the mediation of any thmg else, by and through which their 
action and force may be conveyed from one to another, is, he says, to him a 
great absordity. Gravily must be caused by an agent acting constantly ao* 
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cording to oertaiii laws ; but whether this agent be material or immaterial he 
leaves to th^ consideration of his readers. This is the onward-looking thought 
of one who, bjr his knowledge and like quality of mind, saw in the diamond 
an unctuous substance coagulated when as yet it was iknown but as a trans- 
parent stone, and foretold the presence of a combustible substance in water a 
centuiy before water was decomposed or hydrogen discovered ; and I can not 
help believing that the time is near at hand when his thought regarding gravity 
will produce fhiit ; and, with that impression, I shall venture a few considerap 
tioBS upon what appears to me the insufficiency of the usually accepted no- 
tions of gravity and of those forces generally which are supposed to act at a 
distance, having respect to the modern and philosophic view of the conserva- 
tion and indestructibility of force. 

The notion of the gravitating force is, with those who admit Newton^s law, 
but go with him no further, that matter attracts matter with a strength whioh 
is inversely as the square of the distance. Consider then a mass of matter 
(or a particle), for which present purpose the sun will serve, and consider a 
globe like one of the planets, as our earth, either created or taken fix)m distant 
space and placed near the sun as our earth is; the attraction. of gravity is 
then exerted, and we say that the sun attracts the earth, and, also, that the 
earth attracts the sun. But if the sun attracts the earth, that force of attrac- 
tion may either arise because of the presence of the earth near the sun, or it 
must have pre-existed in the sun when the earth was not there. If we con- 
sider the first case, I thmk it will be exceedmgly difficult to conceive that the 
sudden presence of our earth, ninety-five millions of miles from the sun, and 
having no previous physical connection with it, nor any previous physical con- 
nection caused by the mere circumstance of juxtaposition, should be able to 
raise up in the sun a power having no previous existence. Asrespects gravity, 
the earth must be considered as inert, previously, as the sun, and can have no 
more inducing or aflfecting power over the sun than the sun over it. Both 
are assumed to be without power in the beginning of the case ; how then 
can that power arise by their mere approximation or co-existence ? That a 
body without force should raise up force in a body at a distance fiom it, is 
too hard to imagine ; but it is harder still,, if that can be possible, to accept 
the idea when we consider that it includes the creaMon of force. Force may 
be opposed by force, may be diverted, directed partially or exclusively, may 
even be converted, as fax as we understand the matter, disappearing in one 
form to unite in another ; but it can not be created or annihilated, or even 
suspended, i. e., rendered existent without action, or without its equivalent 
action. The conservatism of power is now a thought deeply impressed upon 
the minds of philosophic men ; and I think that, as a body, they admit that 
the creation or annihilation of force is equally impossible with the creation or 
annihilation of matter. But if we conceive the sun existmg alone in space, 
exerting no force of gravitation exterior to it, and then conceive another 
sphere in space, having Uke conditions, and that the two are brought toward 
each other ; if we assume that by their mutual presence each causes the other 
to axjt, this IS to assume not merely a creation of power, but a double creaUon, 
or both are supposed to arise fix>m a previously inert to a powerM state. On 
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their disBodaHoa they, by the assnmptioii, pass into the powerless state again, 
and this would be equivalent to the annihUcUion of foroe. It will be easily 
understood that the case of the sun and the earth, or of any one <^ two or 
more acting bodies is reciprocal, and also that the variation of attraction, 
with any degree of approach or separation of the bodies involves the same 
result of creation or annihilation of powers as the creation or annihilation of 
either of the acting bodies would do. 

Such, I think, must be the character of the conclusion, if it be supposed 
that the attraction of the sun upon the earth arises becaatae of the presence 
of the earth, and the attraction of the earth upon the sun because of the 
presence <^ the sun ; there remains the case of the power or the efficient 
source of the power having pre-existed in the son (or the earth) before the 
earth (or the sun) was in presence. In the latter view it appears to me that; 
consistently with the conservation of force, one of three sub-cases must oc* 
cur ; either the gravitatmg force of the sun, when directed upon the earth, 
must be removed in an equivalent degree from some other bodies, and when 
taken off fix>m the earth (by the disappearance of th^ latter), be disposed of 
on some other bodies ; or else it must take up some new fonn of power when 
it ceases to be gravitation, and consume some other form when it is devel- 
oped as gravitation; or else it must be always existing around the sun 
through infinite space. The first sub-case is not imagined by the usual hy- 
pothesis of gravitation, and will hardly be supposed probable ; for if it were 
true, it is scarcely possible that the effects should not have been observed 
by astronomers, when considering the motion of planets in different positions 
with respect to each other and the sun. Moreover, gravitation is not assumed 
to be a dual power, and in them only as yet have such removals been ob- 
served by experiment or conceived by the mind. The second sub case, or 
that of a new or another form of power, is also one that has never been 
imagined by others, in association with the theory of gravity. I made some 
endeavors, experimentally, to connect gravity with electricity, having this 
very object in view, but the results were enthely negative. The view, if held 
for a moment, would imply that not merely the sun. but all matter, whatever 
its state, would have extra powers set up in it, if removed m any degree 
ftom gravitation ; that the particles of a comet at its perihelion would have 
changed in character, by the conversion of some portion of their molecular 
foroe into the increased amount of gravitating which they would then exert * 
and that at its aphelion this extra gravitating force would have been cc^ 
verted back into some other kind of molecular force, having either the former 
or a new character; the conversion either way being to a perfectly equivalent 
degree. One could not even conceive of the dif^sbn of a cloud of dust, or its 
concentration into a stone, without supposing something of the same kind to 
occur; and I suppose nobody will accept the idea as possible. The third sub- 
case remains, namely, that this power is always existing around the sun and 
through infinite q>ace, whether secondary bodies be there to be acted upon by 
the gravitation or not ; and not only around the sun, but around every particle 
of matter which has existence. This case of a constant necessary condition 
to action in space, when as respecte the sun the earth la not m place, and of 
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eartti u inplace, I can ooncwve consirteatly, I think, wia the conaerration 
of force; m^ I think the caae to that which Newton kxAed at m g"''^. »ff 
toin phioeoidrical «»pecta the same as tl«t admitted by ril in retprdto 1^^ 

heat^adradiant phenomena; and in » more general sense ja fi»«»d «PO^ 
^attention by the phenomena of electridty and magnetism, becanse of their 

dependence on dual forms of power. 
PKBTDULUM BXPEMMKNTS FOB THE DBTERMIKATIOK OF THB 

ProfeflBor Airy, the Astronomer Eoyal, recentiy dftUvered a lecture b^ 
the Soyal Institution, "On the Pendulum Experiments lately made m the 
HartonCoffiery, for ascertaining the Mean Density of the Earth." He cam- 

menoed by explaming the importance in astronomical investigations of acquir- 
ing a coriect knowledge of the mass of the eartii, as the means of deter^™ 
the force of gravitation fmd the density of other planetary bodies, wid then 
noticed the different plans which had been adopted to ascertam tiie m^ 
• densityof the earth, including the attraction <tf a plummet to the Bide ol the 

mountain Schechallian, and known as the Sdiechallian experiment; Mr. 
Cavendirfi»s cabinet experiment^ in which he had attempted to arrive at the 
same result by the attractions of la^e spheres of lead on light bodies; and the 
pendulum experiments which, with the asenstance of Dr. Whewell, Professor 
Airy had made in 1826, and again in 1828, in the Ddcoath Mine, inComwalL 
Both those experiments were failures, for in each case, after many days of 
persevering toil and observation, unfcMeseen accidents injured the instruments, 
and prevented the attainment of any satis&ctory results. Pwtfessor Airy 
nainutely e3q>lained the principle on which the vibration of a pendulum de- 
pends^ and on which the pendulum experiments were contrived to determine 
the density of the earth. As the rapidity of the vibration of the pendulum 
increases with the increase of the force that attracts it downward, it was ex- 
pected that by noting accurately the number of vibrations in a given time on 
the sur&ce and at the bottom of a deep mine, the difference would afford a 
measure of the relative attractions of gravitation at the two points. In those 
®»riy experiments the great difficulty experienced was in ascertaining pre- 
cisely the oorrespondenoe or difiSsrence in the vibrations of the pendulums 
placed at the top and at the bottom of the mine, which was attempted to be 
done by means of a chronometer. The recent application of voltaic electricity 
hi t;he Observatory at Greenwich had suggested a ready mode of noting the 
rariations of the pendnlums, and the Astronomer Royal, therefore, with this 
new power at command, determined to repeat the experiments. With the 
assistance of a numerous staff of observers, drawn from the different observ- 
TOnes m the kingdom, he commenced operations in tiiie Hart<Mi Colliery, near 
^e^"^^ 7^""^ ? ^'^^^ ^^* ^^P- '^^ ^^^^^^ Telegraph CJompany gave 
^r^Scl^^':;^-?,,^!'^ insulated wires, and, by means^adock,toTie%nd 
W^e nh 2i *^^ r'*^^ "^^"^^^ galvanometers at the «^m and at tho 
topoftiiepitmadesimultaneousdeflectionseveryfiftetmBeooiida. S^vefalob- 
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serratioiui were made In varied fbrms, each one being oontlnned fbr 104 hottn^ 
and tine oonree^ondenoe between them was so exact as to leave no doubt of 
the aocuracy of the experiments* The results diowed a diiferenoe of two 
seoonds and a quarter in 24 hours between the pendulum at the lower point 
and that at the mouth of the plt^ the lower one having gained tiiat much in 
consequence <^ the greater attraction of gravitation. ProfesBor Airy said it 
could be mathematicaUy demonstrated that the counteracting attraction of the 
shell of tiie earth above the pendulum would be exactly neutralized by the 
attraction of <he same thickness of matter in other parts of the sphere, so that 
fhe actual force of gravitation acting on tiie pendulum would be represented 
by tiie mass beneath, not includhig the shell, of 1600 feet All the requisite 
computations have not yet been made, but 'Sufficient has been done to ascer- 
tain that the mean density of the eartii is greater than the estimated density 
by the Schechalhan expeiiment By that experiment it appeared that the 
mean density is between five and six times the specific gravity of water, 
while the pendulum experiments make it between six and seven times more 



Penduhim Jkiaehmeni. — An ingenious and novel pendulum detachment Ibr 
church clocks has been invented by J. R. Brown, of Providence, R. I. Th^B 
arrangement, illustrated with diagrams, may be found described in the Setefh 
iific American^ February 10th, 1865. 

ON SOLAB BEFBAOnOK. 

Amokig other interesting and important consequences of the dynamidd 
titeory of heat, Professor W. Thomson havhig deduced the necessity of a re- 
sisthig medium, the condensation of this about the sun, and a consequent re- 
fraction of the stars seen in that n^ghborhood, Professor Piazzi Smyth has 
endeavored to ascertain, by direct astronomical observation, whether any sudi 
effect was sensible to our beet instruments. Owing to atmospheric obstruo- 
tions, only three observations, yielding two results, had been yet obtained ; 
but both these indicated a sensible amount of solar refraction. Should this 
effect be confirmed by more numerous observations, it must have important 
bearings on every branch of astronomy ; and as the atmosphere at all ordinarf 
observatories presents ahnost msuperable obstacles, the author pointed out 
the advantage of ststionhig a telescope for this purpose on the summit <^ a 
higli mottntaan. — F^rov. Briiiah AuociaU&n, 

COLOB BLINDNBSS. 

This tenn is appUed to an hiabflity to distinguiBh different colors. It ifi« 
dudes aU varieties and degrees of the alfiiction. In some cases there is total 
bUndness to odors, the distinction of black and white alone being perceived. 
If oi« fluently there is inability to discern a single color, such as red, or in- 
abiUty to distinguish between two colors, such as red and green. A work on 
this subject has reoentiy been publiethed by Dr. George "Wilson, of England, 
ia whidh Y» takes oocaaimi to point out the danger attending the present wy^ 
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tem of rail-'way and marine colored Bignals. Dr. Wilson has collected a greait 
number of new and well authenticated fitcts on aU branches of the subject 
The frequency of the affection appears to be far greater than had previously 
been suspected. The experience of the well*known oculist of Glasgow, Dr. 
Kackenzie, that in forty thousand cases of eye-disease treated by him he had 
met with only two cases of color-blindness, does not invalidate other statements 
as to its frequency. He may not have often directed his inquiries to the 
point, and possibly the physical condition of the eye producing this affection 
renders it less senative and liable to other complaints. Dr. Wilson estimates, 
ftom his own observations and inquiries, the per oentage of oolor-blind per- 
scms in the community as high as one in twenly, and strongly marked oaseg 
about one in fifty. 

COLOR IN NATUEE AND ABT. 

Prames of pictures in general are no better than necessary evils; for, if 
they are requisite to isolate a picture from surrounding objects, yet it must 
be confessed that the contiguity of the frame to the picture is exceedingly 
detrimental to the illusion of perspective. It is this which explains the dif- 
ference between the effect of a framed picture, and the effect of the same pic- 
ture when viewed through an opening which allows of our seeing neither 
frame nor limits. The effect then produced recall all the illusion of the 
diorama. In the case of not a few pictures, taste is best shown in knowing 
Tiow lUUe frame is necessary. The color <rf the wall, and nature of surround- 
ing objects, must be considered in judgmg of this. We once saw a pMT)t'"g 
by a German artist, representing the interior of a Gothic ruin, with a snowy 
landscape visible through the open archway of the door, and some snow, 
drifted in, lying upon the steps and stone floor inside. The perspective was 
exquisite — ^magical ; and the drifted snow upon the steps and floor seemed 
as if you could lift it off with a knife. The picture was in the possession of 
an able connoisseur — and how had he treated it? Most people would have 
put round it a frame proportionate to the value of the picture ; that seems 
to be the usual way — so many inches of frame to a £20 picture, and so many 
more to one worth £100. Not so with this connoisseur. When we saw it, 
Uiis gem of a paintii^^ had round it a simple, narrow bead of gilding, and was 
hung upon a wall of an orange-cream color — ^the unobtrusive fi'ame, allowing 
the exquisite perspective to appear to advantage, while the peculiar color of 

cC wall served to bring out, in all its brilliance, that other fine point in the 
piece, the snow. 

With this warning against having too much frame—which we can not, of 
course, shape into any definite axiom, but which will answer the purpose if 
it make people think at all upon the subject — ^we }»«ceed to consder the 
relation of color which ought to exist between a frame and ^e picture which 
it surrounds. Gilt frames are, of all others, the handsomest and most 
generaUy applicable, and are especially suited for large paintings in oil Many 
landscape-paintings in oil are well set off by a gray fi'ame, particularly if we 
take a gray tinted with the camplementary (or opposite) of the dominant odlsr 
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of the picture. For black engravings and lithographs, gilt frames snit per- 
fectly, provided a certain breadth of white paper be left round the subject 
frames of yellow wood, such as bird's-eye maple, eta, likewise accord well 
with lithographs ; and it is possible greatly to modify the appearance of tho 
drawing by mounting it on tinted paper, when we do not desire the effect of 
a white margin. 

As to the hanging of pictures in a room, we only repeat the general canon 
when we say that engravings and plain lithographs should not be placed 
beside oil-paintings or colored drawmgs. When we wish to place pictures 
upon a papered wall, the latter ought to be of a single color, if possible—if 
not, of two tones of the same color, and with a simple pattern. Also, the 
dominant color of the paper-hangings ought to be complementary to the 
dominant color of the picture. Pearl-gray, or normal-gray a little deeper, is 
a good tint to receive engravings and plain lithographs in gilt or yellow 
wood frames. Yellow hangings can receive with advantage landscapes in 
which greensward, and leaves, and a blue sky predominate; and the most 
suitable frames in this case are those of violet-colc«ed ebony (jHxlioBandre) or 
wood painted gray or black. Oil-paintings, in gilt frames, are effective on 
walls of olive-gray ; upon which ground the flesh-colors of the picture, and 
the gold of the frame, assort well. Paper of a deep green, and even of a 
deep blue, may likewise be advantageously employed in many cases. We 
know one artist, whose drawing-room wall, covered with, oil-paintings in gQt 
frames, has a flock-paper of deep green, the velvet pattern being of nearly 
equal extent with the smooth ground, but of a darker shade. The effect is 
very good. Had it been a picture-gallery, the paper would have been un- 
questionably better if of a perfectly uniform color ; but, by having it patterned, 
and of two shades of the same color, the requirements of a drawing-room are 
answered with the least possible detriment to the effect of the pictures. 

So much fOT the mechanical accessories of the Fine Arts, whether these be 
exhibited in a noble gallery, or in the houses of our middle-classes. In com- 
ing to the furniture of our dwellings, it must be confessed that, so innumera- 
ble are the possible combinations of color, it is impossible to lay down many 
laws of general application. In large rooms, bright, contrasting colors may 
be employed ; whereas, in small rooms, the harmony should be not of con- 
trast, but of analogy ; in other words, thefrimiture of small rooms should in 
general have but one predommant color, and the contrasts exhibited be only 
those of tone. On this principle, hangings, with varied and brilliant colors, 
representing flowers, birds, human figures, landscapes, etc., maybe employed 
in the decorating of large rooms ; whereas, chintzes are only suitable to small 
rooms, such as cabinets, boudoirs, eta In bed-rooms, the windowH3urtains 
and those of the bed should be similar ; and, if there be a divan, it may be 
similar also ; for, we may remark, that it is conformable with the object of 
boudoirs and similar places, to diminish ^eir extent to the eye, by employing 
only one material for the hangings and chairs, instead of seekhig to fix the eye 
upon many separate objecta 

Of hangings — and our remarks are almost equsdly applicable to the general 
toM of ft roonH-we may lay that in oouequenoe of an apartment never 
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being too lights mnce we can diminiah tbe daj-Ugfat by means of blinds and 
curtains, it is best that the hangings be of a lig^t and not of a dark color, so 
that they may reflect lig^t rather than absorb it Dark hangings, therefore, 
are proscribed, whatever be their color. Red curtains are to be met with 
yeiy frequently in this country; yet it must be said that red and violet, even 
in their light tones, ought to be proscribed, because they are exceedingly nn- 
&vorable to the color of the skin. Orange can never be much employed, it 
&tigaes the eye so much by its intensity ; and, indeed, among the simple 
ccHon there is scarcely any which are advantageous^ except yellow, and the 
light tones of green and blue. Yellow is lively, and combfaies well with ma- 
hogany furniture, but not generally with gilding. light-green is &vorable^ 
both to gilding and to mahogany, and also to complexions, whetiher pale or 
rosy. Light-blue is less &vorable than green to rosy complexions, especially 
in day-light; it ia particularly &vorable to gilding, associates better than 
green with yellow, or oiangeKSolored woods, and does not injure mahogany. 
White hangings, or hangings of a light gray, either normal, or tinged with 
green, blue, or yellow, uniform, or with velvet patterns, similar in color to the 
ground, are also good for use. 

In regard to the draping of floors, it must be borne in mind, that for a 
carpet to produce the best possible effect, it is not enough it is of the best 
midtu&cture, and of excellent colors and pattern; it is also requisite that its 
pattern be in harmony with the size, and its colors with the decorations of 
tiie room. It is important for manu&cturers to know how to produce carpets 
which will suit well with many difibrent styles of room flimiture ; and, in our 
0|Hnion, the best mode for attaining this end is, to make the light and bright 
coloring commence fit>m tlie center of the carpet; for it is there (that is to 
say, in the part most distant flx>m the chairs, hangings, etc.) that we can em- 
ploy vivid and strongly-contrasted colors without inconvenience. And if we 
surround this bright central portion witii an interval of subdued col<mng, we 
shall be able to give to the framing-colors (those around the margin of th^ 
carpet) a great appearance of brilliance, without injuring the color <^ the 
chi^ and hangmgs. With respect to the carpets of small or moderately-sized 
rooms, we may lay down the rule that the more numerous and vivid the 
colors of the ftimiture, the more simple should be the carpet alike in color and 
pattern — an assortment of green and black having, in very many cases, a good 
effect On the other hand, if the fiimiture is of a dngle color, or if its con- 
trasts consist only of different tones of the same color, we may, without 
detriment, employ a carpet of brilliant colors, in such a way as to establish a 
harmony of contrast between them and the dominant hue of tho furniture 
But if the fbmiture is of mahogany, and we wish to bring out its peculiar 
color, then we must not have either red, orange, or scarlet, as a dominant color 
in the covering of the floco*. 

The covering of chairs may present either a harmony of contrast or a 
harmony of analogy with the hangings, according as the room is large or 
small ; and a good effect may be produced by bordering the stuff at the parts 
oontigaous to the wood with the same color of the hangings, but of a h^er 
tenet. Nothing^ we may add, oontribates so mudi te enbaace the bean^ 
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of a staff intended fi)r cbairSy so&s, etc., as the selection of the wood to which 
it is attached; and, reciprocally, nothing contributes so much to augment the 
beauty of the wood, as the color of the stuflF in juxtaposition with it In 
accordance with the principles of coloring, which we laid down in a preceding 
part of this article, it is evident that we must assort rose, or red-colored woods, 
such as mahogany, with green stuffs ; yellow wodds, such as dtron, ash-root, 
maple, satin-wood, etc., with violet or blue stuffs ; while red woods likewise 
do well with blue grays, and yellow woods with green grays. But in all 
these assortments, if we would obtain the best possible effects, it is necessary 
to take into consideration the contrast resulting from height of tone ; for a 
dark blue or violet stuff will not accord so well with a yellow wood as a light 
tone of these colors does ; and hence, also, yellow does not assort so well 
with mahogany as with a wood of the same color, but lighter. There is 
no wood more generally used by us than mahogany, and no covering for 
so&s and chaoa more common than a crimson woolen stuff; and in this 
we are influenced not so much by any idea of harmony, as by the twofold 
motive of the stability of the crimson color and the beauty of the ma- 
hogany. In assorting these, we will often do well to separate the stuff from 
the wood by a cord or narrow galloon, of yellow, or of golden yellow, with 
gilt nails; or, better still, a narrow galloon of green or' black, according as 
we wish the border to bo more or less prominent The red woods always 
lose a portion of their beauty when in juxtaposition with red stuffs. And 
hence it is 'that we can never ally mahogany to vivid reds, such as cherry- 
color; and more particularly to orange reds, such as scarlet, nacai'at, and 
aoTora; for these colors are so bright, that, in taking away from this wood 
its peculiar tint, it becomes no better than oak or walnut Ebony and 
walnut can be allied with brown tones, also with certain shades of green 
and violet — ffortictdiuHsL 

STJBSTITUTJC FOB THE CAMEBA LUCIDA, 

The following description of a new instrument for drawing objects or land- 
scapes in correct perspective was read before the Scottish Society of Arts, by 
the Rev. W. Taylor : 

This apparatus consists of a wooden box, 15 by 12 inches, and 1 inch deep. 
The lid is made, when open, to stand at right angles, and fixed there. On 
the opposite side of the box a slip of wood is fixed, having a hole at the top, 
through which the eye looks at the object to be copied. Opposite to this, 
parallel tubes are fixed upon the open lid of the box, operating as a photo- 
graph. At the upper end of the parallel tubes is a hole through which the 
eye sees the object to be copied, and this orifice is made to travel along the 
outline of the ol^ect The other end of the parallel tubes has a pencil fixed 
in it, which is pressed by a spring to a piece of paper fastened to the inside 
of the Ud by button-pins, and which accordingly traces the outline of 
the object, being the counterpart of the object itself traced by the other 
end of the parallel tubes. By means of this instruraent, the author stated 
that any object or landscape could be more correctly oopicd than by 

8 
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the camera Mdda^ or any other instrament known to hun ; that a few triala 
will be found sufficient to enable a person to use the mstrument ; and that it 
has the advantage of being portable, easily made, not difficult to use, and not 
expensive. 

ON THB PHYSIOLOGY OF SIGHT, 

The following is an abstract of a communication presented to the American 
Association, Providence meeting, by Dr. T. C. Hllgard : He commenoed by 
alluding to the faculty which the eye has of accommodating itself to dififerent 
distances — of adjusting its focus. This consists ftot in any rounding out of 
the cornea for near objects, or by any motion of the lens, as has been laid 
down, but, as Dr. Graefe has lately proved, in a lateral compression of the 
eyeball, so as to give it greater depth. It has to be drawn out for near ob- 
jects just as any other spyglass is. If any body will hold this print as dosely 
to his eye as possible, and make it distinct, he will feel a constriction of the 
eyeball The scope of sight, therefore, depends on the refiractive power of 
the cornea and the lens, and the casual shape of the bulb. Distinctness and 
indistinctness of vision depend on a certain anatomical organization of the ro- 
tina^ by which images under a certain size are not perceived ; on the power 
of the center of the retina to distinguish forms more keenly than the outer 
portions ; upon whether the retina is in focus or not ; upon the T-formed ar- 
rangement of the fibers of the lens, which often makes one see stars when he 
does not bump his head ; upon the width of the pupil as the lateral part of 
the lens do not unite rays into an exact focus ; upon the meeting of the axes 
of the two eyes, for when both eyes are looking at one point, all objects^ 
further or nearer, appear double, as they are not cast on the corresponding 
places of the two eyes ; and upon the condition of the light arriving, which 
is so serene on Alpine heights that black letters 1,500 feet high, set up against 
snow-fields 40 miles distant, might be as easily read as letters one-twentieth 
of an inch in height at the distance of 8 inches, the angle being the same. 
We have therefore a scope of distinct sight equal, within all distances to which 
the eye can accommodate itself for objects subtending the same angle. We 
have one limit of most minute vision, namely, as near as an object can be 
borne, and also a comfortable distance for long-continued minute vision, such 
as reading. Physiologists are still wondering why we see things upright^ 
when the image on the retina is upside-down, just as in a camera-obsoura. 
The truth is that we do not consciously perceive the image ; we only perceive 
by it, and our ideas of position are formed by the sense of touch. The new- 
bom infant has no clear vision ; at most it perceives only light and darkness ; 
but it feels, and feeling is its only available sense ; it firat becomes aware of 
the position and form of things by feeling. And eo, when we come to see, we 
think that sight goes out and touches the objects that we see, and we say 
with all the rest of the world, " As fer as the eye can reach." The fiery rings 
which are seen when the eyes are pressed, although formed in the eye, seem 
to be several inches before it Persons who are bom blind acquire a most 
perfect knowledge of position by touch, and on receiving sight, immediately 
perceive thmgs upright. So, standmg on the head alters nothing in our ideal 
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of np and down, and aatronomen and microfloqpists are not aware that they 
see things reversed. We have also no oonsdousness of the absolute or even 
relatiye size of the image on the retina^ since an object looks no larger at the 
distance of 1 foot than of 10, aLthough the image is 100 times as large. The 
idea of size is a fimction of judgment, of reference to toudL After referring 
to the law of complementary colors, Dr. Hilgard stated tbat while the central 
part of the rethia can distinguish forms most distinctly, tiie eccentric portions 
aeem most susceptible to intenfflty of light and quality of color. This every 
one will recognize who has noticed that a faint star may be seen by looking 
at some point near it whoi it can not be seen by lockhig immediately at it; 
8o, gaasing at a &ded sunset directly, it appears fiuntest But turning the 
head sideways, or up or down, while the eye still looks at the sunset, will 
eanse an increase of light and color. The same result is obtained by pressing 
the eyes or inclining the head sideward, so that the eyeballs become slightly 
distorted in their endeavor to maintain a horizontal position. In these cases 
distinctness of form is sacriftoed to luminosity and coloring. The colored 
minutise disappesur, and are followed by a fusion of colors beautiftilly '*soft." 
This is caused by the production of the inmge on tiie lateral portions of the 
retina^ 

ON BINOCULAB VISION. 

The following is an abstract of a paper on binocular vision, read before the 
American Association, Providence, R. L, by Professor "W. B. Eogers : — 

Prof Rogers began with the first principleson which the stereoscope is founded. 
If a bright bead be placed on an erect pin at one end of a board five feet long, 
and two black beads be set up in the same way near the middle of the board 
at such distance apart that when the &ce is at the oth^ end, one black bead 
win hide the bright one fh>m the right eye and the other &om the left ; on 
lodtdng for the bright bead the eye will see three black beads. The middle 
or brightest one will be made up of the right bead, se^a by the right eye, and 
the left bead seen by the left eye ; the right hand image will be the right bead, 
seen by the lefi; eye; and the other, the left bead, seen by the right eye. 
Now arrange a diaphragm, so that each eye shall see but one bead, and there 
will be but one image in the mind made up of two objects. This is the stereo- 
sec^. Every figure appears to be where the axes of vision intersect when 
they seem to see it. If the right eye sees only the left object, and vice versd, 
the image will be seen nearer than the object, and larger,* 1^ as usual, the 
right object be seen by the right eye, eto., the image will be more remote and 
larger. But one thing is curious : the eye must adjust its focus to the distance 
of the object^ but in binocular vision the focus of the eye is not adapted to the 
place where the axes cross, but to the real distance of the objects. It does 
not always do this readily, and the effort necessary to make this adjustment 
is often the main difficdlty in the use ci the stereoscope. The lines that tiy 
the eye most are those that sre to represent perpendicular lines at different 
distances from the eye. If you adjust the axes of the eye to the nearer wires 
of a bird-cage, those of the opposite side must appear double, and if you look 
at them the nearer ones will be doubled. In binocular vision this tries and 
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oonfbses the eye. Two lines not paraUel may be combined in one, bat tiien 
the plane of the combined image will no longer be perpendicular to the eye, 
but the ends that are nearer each other will appear nearest the eye. Figures 
that are unequal may be combined, as a triangle with a nairow base with 
another with a wide one^ or even a straight line with the are of a circle, but 
the resulting image is always thrown out of plane^ and may even be warped. 
All these must be in a horizontal direction ; two trmngleB of different heighis 
can never be combined, nor can a horizontal line be ocmibined with the arc 
of a circle. How is this combination effected ? Brewster belieyes it is instant- 
aneous; Wheatetone that the eye begins by adjusting one point on one line 
to the corresponding one of the other, and then another adjoining, and thus 
gradually facing an image into the required plane. Brewster maintains 
that the eye can combine them by the light of an electric spariE that lasts only 
a few millionths of a second. Pn^essor Bogers doubted this, or thought it 
must at least be a rare case. Sometimes the eye gets &tigued in the opera- 
tion ; the lines remain open for a time^ and at last return to the plane of the 
paper and remain unoombined. A high degree of approbation was elidted 
by this paper, which it is difficult to report fiuriy without copies of the figures 
and drawings of the apparatus used. 

Professor Holton related an instance of combining two real objects into one 
image. He was lying in a berth of a steamship, with a Venetian blind within 
three inches of his &oe. The slats were horizontal, while his eyes were, of 
course, one above another. Two slats were combined in one, removed to 
twice the distance, and doubled in size, so perfectly that the sense of toudi 
was not sufficient to destroy the illusion. He desired also to call the attention 
of the Section to the importance of raising the stereoscope fiom a philosophic 
toy to an important use in descriptive botany and zoology. Mean&may yet 
be found for taking photograph pictures of fresh orchid flowers, rare insects^ 
etc., from which colored engravings may be prepared for the stereoscope^ 
giving an idea of forms that could not be otherwise acquired but by models^ 
without a journey to the tropics. 

ON TBCS: BINOCTILAB VISION OF SUBFACES OF DIFFERENT 
OOLOBS. 

The following is an abstract of a paper read at the last meeting of the British 
Association by Sir David Brewster : — ^Professor Dove had published an account 
of some beautiful experiments in connection with this subject some years ago. 
H. Dove showed in his paper that when different colors at the same real 
distance are regarded by the eye they appear to be at different distances ; 
this is also the case when a white surface is compared with a black. Now 
M. Dove argues if a white sur&ce and a black one be stereosoopically com- 
bined, one of them must be seen through the other. Taking a figure for the 
left eye with a white ground, and a second figure of the same object on a 
black ground for the right eye, when these two figures are combined, a beauti- 
fiil effect is observed: the figure starts into relief and its sides appear to 
poaaeas a shining metaUic luster. This is the case when the surfiioo of each 
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smgle object ib quite dtill and Insierless. On this experiment M. Dove foanda 
a theory of lust^, supposing it to be produced by the action of light reoeiyed 
from sur&ces at different distances firom the eye. ' An example of this is the 
effect observed oo. looking at Tarnished pictures: one portion of the light 
comes fix>m the anterior surface of the Tarnish, and the other from its posterior 
surfiice, the action of both of these conspiring to produce the obserred luster. 
The metallic luster of mica is also referred to by M. Dove as an example of 
the same kind. In his present communication Sir David Brewster oontroTerts 
the theory here laid down, and bases his objections on the following remark- 
able experiment: where a white sui&ce without definite boundaiy and a 
black sur&ce of the same kind are regarded through the stereoscope no luster 
is observed. Sir David therefore infers that the luster is due not to the rays 
firom one sur&ce passu^ through the other to the eye, but to the eSort of the 
eyes to combine the two stereoscopic pictures. 

STEBBOSOOPIC DAGCIBBRBOTYPES. 

When two pictures, taken with two ordinary cameras, placed 2^ inches 
apart, are placed in the stereoscope, they do not exhibit that relief which is so 
striking in pictures taken in cameras placed ftirther apart. Now as the human 
eyes are (mly separated by a distance of 2^ inches, the £sK!t as above stated 
has excited mudi attention and mqniry, ending in controversy. Mr. Mascher, 
a well-known photographic artist of Philadelphia, is of the opinion that an 
explanation may be found in the &ct that the lenses of the camera, are much 
larger than the eyes, and he infers that the distance separating the camera 
ought to be increased in porportion as their lenses are larger tiian the eyes. 
In the course of his experiments, he took a camera and reduced the opening 
by which light entered to a diameter of one eight of an inch, that being the 
diameter of the diaphragm of the human eye. He found that the focal range of 
the lens was thereby much increased. He then removed the lenses, and dis- 
covered that the pictures of external objects thrown upon the ground glass of 
the camera were very dear and distinct. Substituting a metal diaphragm 
with an opening one fiftieth of an indi in diameter for the picture diaphragm 
of one eighth of an mch in diameter, he obtained an excellent picture upon a 
prepared daguerreotype plate, without the intervention of a lens. His next 
proceeding was to make two apertures one sixty-sixth of an inch in diameter 
in the same camera, and the images were thrown on the same plate. Afiier 
twenty minutes, exposure, good pictures were produced. These pictures pos- 
sessed the proper amount of relief in the stereoscope, but being taken on the 
wrong side of each other for this purpose, it was necessaiy to cut the plate in 
two, and reverse their relative position. 

PHOTOGRAPHIC TELESCOPE. 

In accordance with a recommendation made to the British Association, by Sir 
John Herschel* in 1854, that d^y photographic pictures be taken of the sun's 
disk, for the purpose of studying by comparison its physical features and changes^ 
* S«e Annual of Sdentlflo Disooveiy fn I860; p. 208b 
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a photographic telescope has been ordered for the Slew Obseryatoiy. The 
proportions of the instniment, which is nearly completed, are as follows : — 
The diameter of the object-glass is 34 inches, and its focal length 50 inches ; 
the imago of the sun will be 0*465 inch, but the proposed eye-piece will, with 
a magnifying power of 25*8 times and focal length x, increase the image to 
12 inches, the angle of the picture being about 13*^ 45'. The object-glaas ifl 
under-corrected in such a manner as to produce the best practical ooincidenoe 
of the chemical and visual foci Other arrangements have been made with 
great care and accuracy for regulating the light, the time of produdng the 
image, and for measuring the diameter of the spots, etc. 

PBINnNG ON CLOTH BY THB PHOTOGRAPHIC PBOCESS. 

The following method for printing designs on doth by means of photography 
has been invented, and to some extent introduced in France. The cloth to be 
printed, or figured on, is first plunged into a chemical solution, and then dried 
in the dark : it thus becomes sensible to the action of the light It is then 
exposed to the light, in the presence of the object to be reproduced, and when 
it has been submitted to the action of the solar rays, it is subjected to a solu- 
tion which develops the colors and renders them permanent This is the 
operation for fixing the colors, after which the material is washed. The print, 
ing machine is composed of a simple rectangular frame, mounted on four feet 
The fi'ame has on one side a flexible bar, and on this bar is rolled the doth 
which is to be printed, properly prepared. From thence the doth goes over 
the table and passes under a pane of glass, on which, by means of a combina- 
tion of opaque or transparent objects, pieces of paper, for example, any design 
which is to be produced is figured. All the part of the doth which is to be 
covered by the square remains under it the time necessary to subject it to the 
chemical action of the light, and it will be understood that this action is only 
exercised on those parts of the doth which remain exposed to the solar rays. 
Those which are shaded are of course preserved. While this exposure lasts, 
the doth remains in contact with the under side of the glass. This contact is 
procured in the following manner : The portion of the doth exposed rests on a 
cushion composed of a pine board and several thicknesses of flannel, and two 
springs, one on each side, press the cushion against the glass. 

As soon as the chemical action has been efiected, which is discovered by the 
exposed surface becoming white or brown, according to the preparation which 
has been used, the workmen lower the cushion by aid of a lever, the cloth 
bec(Hnes firee, and a new portion of it takes the place of the square of the one 
which was previously there, the first going on to be subjected to the flLxing 
operation. For this purpose the last is carried by two rollers {rovkaux de guides) 
under the same table, where there is a trough containing the solution which is 
to develop the impression. The piece is drawn through by a couple of cylinders 
forming a roller, which are turned with a crank by a man, as soon as he has 
lowered the cushion which has just been mentioned. The setting the oolor is 
now done, and the doth must be washed. This takes place immediately, tiie 
(flinders forming a roUer, and depositing them in a tub filled with water. 
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The prindpal colors obtained by this wonderful prooess are red, yeUow, 
piuple, blue, white and green. To produce a pale blue design on a white 
ground, or white on a deep blue, they employ solutions of citrate or tartrate 
of iron, and ferrocyanide of potassium. The cloth is afterward plunged into 
a solution of sulphuric add. Brown or chamois shades are obtained with a 
solution of bichromate of potash. The salt which impregnates the pcurtions on 
which the light has not reacted, being removed by washing, these portious 
remain white, or are decomposed by salts of lead, to form a yellow chromate 
of that metal By combming the two processes, and employing in addition 
madder, campeachy, etc., an infinite variety of shades may be obtained. 

The exposure to the light varies from two to twenty minutes, according to 
the method employed, and the pattern used. Numerous experiments have 
shown that the light of a short winter day has all the power necessary — ^very 
beautiful specimens have been produced as late as four in the afternoon in the 
month of January. 

IMPBOVEMENTS IN P^OTOGBAPHT. 

Fhoiographic Impressions of Flowers. — ^Begnault, in a late sitting of the Acad- 
emy at Paris, presented, in the name of A. Braun, of Dornoch, an album of 
actinic impressions of flowers, which were remarkable for their harmony and the 
(diasteness of their model Braun has proposed to form a collection of studies, 
intended for artists who use flowers as elements of decoration, whether in 
calico or wall-paper printing, or on porcelain, etc. He has attached groups 
of branches and flowera, so as to produce the most interesting effects in an ar* 
tistic pomt of view. Those presented to the Academy, although a hundred in 
number, were only a small portion of what he had executed, all perfectly 
snccessfuL — Humphrey's JoumcU, 

AppUcaiion of Photography to Porcelain. — ^M. Camarsac has recently pub- 
lished a plan for the " transformation of photographs into indelible pictures, 
colored and fixed." It appears to resemble the usual operations of paint- 
ing on porcelain, though ho also proposes to work on glass and enameL 
The paper of the positive is consumed in the heat of a muffle (an enameler's 
oven), leaving the photograph on the porcelain, glass, or metal. These are 
colored with enamel colors, and burned in. He operates on white or colored 
bases. On the dark bases, the lights are formed by the reduced silver deposit, 
which obtains a great brilliancy from the fire. On porcelain, white enamel, 
and transparent glass, the blacks are formed by the metaUic deposit, which ho 
afterward treats with the salts of tin, the salts of gold, and of chrome. An- 
other method he proposes, is to cover the porcelain, glass, or enamel, with a 
sensitive resin, and, by means of a negative, to print a positive thereon, on 
which he works with enamel colors, to supply the place of the sensitive var^ 
nish, which is to be destroyed by the heat of the muffle. — Liverpool Photo- 
graphic Journal. 

Inmao' Photographs. — At a recent meeting of the Astronomical Society of 
London, Mr. Hartnup presented actinic maps of the moon, taken on collodion. 
The original impressions were one inch and a third in diameter, while those 
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presented were from 2 to 44 inche& For taking the impreesionflf the heliostat 
was regulated in such a manner as that the telescope gradually followed the 
moon's right ascension — ^the hour circle and the circle of declination haying both 
been stopped, which maintained the moon as perfectly as possible in the same 
place as she appeared in the searcher, by means of the screw which gives the 
instrument its smooth motion in right ascension and declination ; the telescope 
beuig 4 feet diameter. Two of the images taken, one before the other, fhun 
the full moon, when combmed together in the stereoscope, gave a sensation of 
well-detached relief; we may say a semi-globe, with the half transparent. 
The enlarged views have been projected on a screen by the magic-lantern, and 
are much admired. — Humphrey's Baguerrean Journal. 

Colored Photographs obtained by simple exposure to UghL — At a recent meet- 
ing of the Sodeii de Pfiotographie^ Paris, M. Beauregard exhibited a numb^ 
of colored photographs, of which the following description was given. The 
prmts form a series of colored images, some uniformly blue, yellow, or rose ; 
others possessing the different tints, in relation to natural colors upon the same 
sheet of paper. Among the latter, one represented the head of a woman 
draped with a transparent vail, and bearing a basket of foliage. The flesh is 
of the natural color, the vail violet, and the foliage green. Another is a por- 
trait of a woman, whose face and hands are flesh-colored, the eyes blue, the 
hcdr light-brown, the dress green, and the collar and sleeves white. Lastly, a 
portrait of a child, which, besides the flesh-color of the &ce, hands, and leg^ 
presents a dress striped with green and yellow, black boots, white linen, and 
a couch of black wood with chamois cushion. There is also a little landscape^ 
with the efifect of sunset, tinted with diflferent colors. 

M. de Beauregard set out from the long-known &ct that there exist salts 
which are colored in a diflferent manner by light; that this diversity of color- 
ation is manifested not only in relation to the special nature of each of the 
salts, but also from the same salt, in proportion to the duration of the action 
of light; or, in other words, to its intensity. This point being settled, M. de 
Beauregard asked whether, by combining several of these salts, either directly 
in the same bath, or on the paper itself, by means of successive immersions ia 
baths of different compositions (such, for example, as photographers at present 
use for producing iodide of silver), it would be possible to obtain papers which, 
when exposed at once to the action of light, would manifest the diflferent 
colors, and these more or less deep in tint, according to the nature of the salts 
and the intensities of the luminous rays. 

It is important to state here that the process of M. de Beauregard does not 
consist in appljing colors locally, as in the printing or dyeing of stuflfo. The 
colors which he obtains are produced in the printing-frame itself by one and 
the same impression of light, except merely the fixation and final development 
of the print, as with the hyposulphite baths in the ordinary process. The fiurst 
idea of M. de Beauregard was simply to study the means of producing photo- 
graphic prints 'at a low price, and for this purpose he set to work to find a 
substitute for the salts of silver. He fiirst tried ferro-cyanide of potassium. 
This salt it is which, in moderately concentrated aqueous solution, gives the 
print that uniform blue tint whidi we see in the various specimens exblb- 
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ItecL It gives a very rich scale of tints, from the lightest to the deepest^ ac- 
cording to the duration of the exposure to the light The paper is prepared 
by placing it for a few minutes on the sur&ee of the bath and immediat^y 
diying it When sufficiently impressed by the light, through the negative 
which it is desired to prints the image is fixed by the immersion lor scmie time 
in pure water. At this moment the print has not attained its perfection ; by 
immersing it in a strongish solution of alum, the color is heightened in a re- 
markable manner. M. de Beauregard obtained the yellow color by impreg- 
nating the paper with a solution of bichromate of potash, and a prolonged ex- 
posure to light causes this color to diange to green. He fixes the print by 
washing in commcn water and then by immersion in a solution of alum. The 
bichromate of potash may also be usefully employed for giving black tints, 
which may be carried to a very great intensity, without any salt of silver ; a 
most important result in regard to economy in the production of positives. 
The mode of treatment is this : — A&&C removing fix)m the frame the print ob- 
tained on paper impregnated with the bichromate of potash, it is immersed for 
a few minutes in pure water. Then it is passed through a solution of proto- 
sulphate of iron. The paper is washed again, and then loses all trace of the 
picture. But on plunging the paper into a bath of gallic acid, the print is de- 
veloped, and assumes a blue-black color, the intensity of which may be in- 
creased by using an infusion of logwood. One of the most interesting points 
of the process of M. de Beauregard, and that which has most strongly exdted 
attention, is the diflferent coloring upon the prints. The process by which he 
obtained these various colors, which he has succeeded in producing on the 
same paper by a single exposure to the light in the printing-frame, consists in 
impr^nating the paper with two mixtures successively, taking care to dry the 
paper after the employment of each mixture. The first mixture is formed by 
a solution of permanganate of potash with the addition of tincture of tum- 
fioL The second mixture is formed of ferro-cyanido of potassium acidulated 
with sulphuric acid. The paper thus prepared must hjs^ly be subjected to a 
bath of nitrate of silver. After the impression has been obtained, the paper is 
first washed in pure water, then immersed in a weak bath of hyposulphite of 
soda ; finally after a fresh washing, the colors are brought out vividly in a 
bath of neutral gallate of ammonia. 

It remains to give an explanation of the phenomena presenting themselves 
in the production of these prints. They are referable to a physical and chem- 
ical reaction produced by solar light on the different bodies and salts above 
indicated and employed for the first time in photography. M. Beauregard 
advances a theory in reference to this discovery, which is, that the different 
luminous rays impress the oollodionized glasses in a manner precisely similar 
to that which is necessary for the exact reproduction of the natural colors ; so 
that the negative well brought out by light, possesses in itself and by the 
efiect of the radiations of the different rays of the spectrum, the relative and 
proportionate intensities propwr to develop, on the positive paper prepared by 
his process, the natural colors of the model. 

If this theory riiould prove true, the problem of obtaining color directly by 
the agency of light would be solved. — Jottr, Phot Soc London. 

8* 
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Improvement in (he ChUodion I^vcess. — ^The great difficnlly with this moBt 
Bensitiye process has been the rapid loss of sensibility after the plate has been 
properly excitecL This has arisen from the rapidity with which the ether and 
alcohol of the collodion are removed by evaporation. Messrs. Spiller k Orookes 
of London, have adopted the following method, which seems to overcome the 
difficulty in question : After the collodion plate has been fully prepared m the 
usual manner, it is placed in a bath of nitrate of zinc containing a smaU 
quantity of nitrate of silver. In a few minutes it absorbs a suflBcient quantity 
of this salt to secure a long-continued moisture on the sui&ce ; and thus 
plates which have been prepared for five days have retained a sensibility equal 
to that which they possess, under ordinary circumstances, for five minutea 

Photography and Wood Engraving. — ^Mr. R Langton, wood-engraver and 
draughtsman, of Manchester, has produced some very successful and beautiful 
specimens of photography, taken by himself on blocks of box-wood. This 
photograph, so taken, is quite ready for the application of the wood-engraver's 
burin. It is impossible to say how greatly this will advance the process of 
wood-engraving, especially by saving all the preliminary labor of th€ draughts- 
man ; which, in many cases, constitutes the chief element in both the time 
and the cost attendant on the production of wood-engravings of a high class. 
Even in many of the lower branches of the art, the new application of sun- 
drawing will be an invaluable auxiliary. For instance, it is an exceedingly 
difficult matter to get accurate drawings of machinery in perspective ; me- 
chanical draughtsmen only represent it in plane ; and artists are generally 
found extremely reluctant to employ a large amount of time so unprofitably 
as the drawing of a complicated machine in perspective demands. These 
photographs can now, in a few seconds, accomplish what it would require 
hours for the artist to effect , and in point of accuracy the instrument must 
ever have the preference. But great as will eventually be the boon which 
this new application of photography will confer on the jMWJtical art of wood- 
engraving, it may be made more extensively valuable as a cheap form of 
producing pictorial objects. By Mr. Langton's process, portraits, landscapes, 
etc., could be produced on any smooth piece of wood, duly prepared ; and 
thus even wooden snuff-boxes, hand-screens, etc., may be decorated with por- 
traits, or scenes from nature, or copies of works of art, at a cost much less 
than daguerreotypes on metal plates. Indeed, it is difficult to say where the 
application and uses of this new process may extend. The inventor does not 
limit his invention to its use in wood-engraving, but claims for it an equally 
valuable application in other directions, in connection with practical art — OivU 
Engineer and Architect's Journal. 

Duration of Photographs, — ^What is the average duration of a photograph or 
daguerreotype ? Is their Icmgevity in a ratio with the period of time of their 
production, or is their existence's length determmed by other elementB ? In 
these matters, time is the only possible (Edipus. But some photographs last 
longer than others, and some have already &ded away from the sensitive plate. 
It seems, however, these may be recalled (according to MM. Davanne and 
Gu-ard) by a salt of gold, but with different aspects and shades, which go 
from red to black and blue; there being a complex reaction, viz., a pre- 



Digitized byVjOOQlC 



KATUBAL PHILOSOPHY. 179 

dpitation of metallic gcAd, and the fomiMion of a chloride of alYet, The 
caase of the noa-durability of photographs is suggested as due to the use of 
the hydro-sulphate of soda; and ammonia has been suggested as better for 
use, instead of the former. 

This phenomenon has also attracted attention during the past year in En- 
gland ; and in London a conmiittee of scientific photographists has been con- 
stituted, and a fund raised for inquiring into and reporting on tiie subject 

The number of af^lications of the photographic art to the practical opera- 
tions of eveiy-day life^ is n^idly increasing. An extensire coach-building 
estabhshment in England has recently adopted the practice of having a photo- 
graphic picture taken of eveiy carriage finished. A picture in accurate 
perspective is thus obtained, with eyeiy detail fully wrought out, in a manner 
that would defy the highest powers of the best skilled artists. The customers, 
also, of the establishment, who generally can make notiilng out of plain, geo- 
metrical side elevations and working drawings, ore enabled to judge of the 
actual effect of an equipage, before committing themselves to an order for it 
The camera also greatly assists the private operations of the coach-builder, 
for, after finishing any complicated or uncommon kind of carriage, he can in 
this way obtain a perfect representation of it, in all its parts and proportions; 
so that he can build an exactly similar one at any subsequent time— perhaps 
after the lapse of many years, when the details might otherwise have been 
forgotten. 

It is also obvious that this plan might with the same advantage be applied 
to many other forms of construction as well as carriages. 

The introduction of photographic views as evidence in the case of suits and 
trials at law, for the purpose of explaining the position of buildings, utensils, 
nuisances, locations^ eta, has been extenrnvely resorted to in England. 

Photography has been used successfully at Paris in taking views of clouds; 
they have been obtained by Bertsch in hardly a quarter oi a second, in a style 
that leaves nothing to be desired. These pictures are adapted to resolve all 
important questions relative to their form, distribution, and height M. 
Pouillet measures the height by means of two photog^phio apparatuses 
placed at a distance fipom one another. 

Another interesting use which has been made of the photographic art, has 
been the delineation and reproduction of the scenes and localities of the 
Crimean war. The London AffienoBum in noticing the wonderfbl accuracy 
and life-like appearance of a published portfolio of these pictures, thus re- 
Qiarks : — " For the first time since men fought we shall have histoiy illustrated 
by the certainty of a reporter who never blunders, never eirs. Men will fiill 
before the battie-scythe of war, but not before this infoUible sketdier has 
caught their lineaments and given them an anonymous immortality more 
lasting, perhaps, than * storied urn or animated bust' As photographists 
grow stronger in nerve and cooler of head, we shall have not merely the 
bivouac and the foraging party, but the battle Itself painted; and while the 
ikte of nations is in the balance we shall hear of the chemist measuring out 
his acids and rubbing his glasses to a polish. We shall then have indisput- 
able tests for promotion ; and may, perhi^ form galleries of national victories 
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more flbnple bat more yeradons than the pooe mdodmmas of T^millei or 
the Lourre. Then, every Englishman's portfdio will be a hero's Westminster 
Abbey ; and a richer reward than star or ribbon will be conferred on the 
leader, whose monument would be forever before the eyes (^ his gratefiil 
oountry. 

Photographic Jmpreanona of Blood-CRobtdea. — ^Photographic views of blood- 
globules taken by M. Dubosoq, of Paris, have lately formed the subject of a 
midosoopic exhibition at the Royal Polytechnic Institution. The globules of 
the blood of the human raoe, of animalH, of birds, reptiles, and fishes, were 
shown upon the white curtain. The specimens all exhibited the same gene- 
ral features, varying only in size and shape. The subject is highly important^ 
not only in a medical, but a judicial, point of view, for all blood-stsuns could 
thus be analysed and be made to assist in eliciting the truth, while, for medical 
purposes, every disturbance that afiTects the human economy oould thus be 
flcrutinized and remedies suggested according to the appearances indicated. 

ON A PBOCESS OP OBTAINING LITHOGRAPHS BY THE PHOTO- 
GRAPHIC PROCESS. 

Professor Ramsay at the British Association, Glasgow, described a process by 
which Mr. Robert MTherson, of Rome, had succeeded in obtaining beautiftd 
photo-lithographs. The steps of the process are as follows : — 1. BKumen is 
dissolved in sulphuric add, and the solution is poured on an ordinary Utho- 
graphic stone. The ether quickly evaporates, and leaves a thin coating of 
bitumen spread uniformly over the stone. This coating is sensitive to light — a 
discovery made originally by Mr. Niepce, of Chalons. 2. A negative < n glass, 
or waxed paper, is applied to the sensitive coating of bitumen, and exposed 
to the fuU rays of the sun for a period longer or shorter according to the 
intensity of the light, and a Sunt impression on the bitumen is thus obtained. 
3. The stone is now placed in a bath of sulphuric ether, which almost instan- 
taneously dissolves the bitumen which has not been acted upon by lights 
leaving a delicate picture on the stone, composed of bitumen on which the 
light has &Ilen. 4. The stone, after bdng carefully washed, may be at onoe 
placed in the hands of the lithographer, who is to treat it in the ordinaiy man- 
ner with gum and add, after which proofe may be thrown off by the usual 
process. — ^Professor Ramsay then proceeded to state that the above process, 
modified, had been employed with success to etch plates of steel or copper, 
without the use of the burin: — 1. The metal plate is prepared with a coating 
of bitumen, precisely m the manner noticed above. 2. A positive picture on 
glass or paper is tiien applied to the bitumen, and an impression is obtained 
by exposure to light. 3. The plate is placed in a bath of ether, and the 
bitumen not acted upon by light is dissolved out A beautiful negative 
remains on the plate. 4. The plate is now to be plunged into a galvano- 
plastic bath, and gilded. The gold adheres to the bare metal that refuses to 
attach itself to the bitumen. 5. The bitumen is now removed entirely by the 
action of spirits and gentle heat. The lines of the negative picture are now 
represented m bare steel or copper, tiie rest oi tiie plate behig covered by a 
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eoatiog of goid. 6. Nitric add Is now applied, as in the oommoii etching pio- 
oeflu The acid attacks the lines of the pictoro formed by the bare metal, but 
will not bite into the gilded ma&oe. A pei&ct etching is thus obtained. 

THE AMBEOTYPB. 

This term has been applied to the resnlt of a new process^ recently patented 
by James A. Cutting, of Boston, which consists in taking pictures photograph- 
ically on a film of collodion, on the siu&oe of a sheet of glass, the collodion 
being snitstbly prepared for the purpose. The nature of the process will be 
easily perceived by the following aibetract of the spedficatian accompanying 
the patent: 

It has been Ibund that when gun-cotton has been exposed to the action of 
the atmosphere for the purpose of drying it, the sensitiyenefis of the oollodion 
prepared from it is sensibly diminished. By the use of alcohol it may be de- 
priyed of its moisture after being washed, without exposure to the air, and 
without tbe constant deteiioiation of its senaitiyeness. This part of my pro* 
oesB I conduct as follows: So soon as the cotton has been sufficiently exposed 
to the adds, and has been thorou^ly wacdied, it is plunged into strong alco- 
hol, which effectually depriyes it of the water which it contains, without 
exposmg it to the atmosphere for the purpose. Erom this alcohol it is taken 
immediately to the mixture in which it is to be disserved for the purpose of 
forming the collodion. This mixture consists of 10 parts of sulphuric ether 
and 6 of alcohol, or thereabouts. The collodion thus formed is allowed to 
remain until it has settled perfectly dear, which usually requires about 24 
hours. It is then decanted, and in eyery pint is added 80 grains of iodida 
of potassium dissolved in alcohol It is then well shaken, and 32 grains of 
refined gum-camphor is added to each pint of the oollodion, and afi»r it is 
again settled it is fit for use. The object of the camphor is to increase the 
vigor and distinctiyeness of ddineation of the podtiye pictures, and particu- 
larly of the half tints. It also greatly increases the beauty of the picture, by 
giving a fineness of deposit not heretofore attained by any other means. The 
use of the gum-camphor in the manner above described forms the second 
branch of my invention. The collodion is then applied to the surface of the 
glass in the following manner: 

The plate of glass being hdd horizontally, a portion of the oollodion is 
poured upon it, and it is then inclined in different directions, so as to cause 
the collodion to flow over its whole surface, upon which it forms a colorless 
trausparent film ; the excess of collodion is then allowed to run ofi^ and the 
glass, being still hdd horizontally, is inclined to one side and the other, until 
the oollodion becomes partially thickened or set. When this has taken place, 
and before it is dry, it is rinsed in a solution of crystallized nitrate of silver, of 
a strength of 40 grains to the ounce of water ; the film is thus impregnated 
with iodide of silver, and after remaining in this bath a sufficient length of 
time for the ether to escape from the coUodion, the plate is ready to be placed 
in the camera. After being exposed a suffident length of time in the camera^ 
it is taken to a dark room, where the latent picture is developed by the i^pli- 
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eation of a solution of protoso^hite of iron, acetic add, and nitrio acid, in 
about the following proportions : 1 quart of soft -water, 1 ounce protosoli^te 
of iron, 32 drachms No. 8 acetic acid, 1 dnchm nitric add. These exact 
proportions are not rigid, but I have found them to be sufficient for the pur- 
pose of develoinng the picture. After this is accomplished, it is washed in 
dean soft water, and then the remaining iodide of silyer is dissolyed fiom the 
collodion film by a solution of hyposulphite of soda^ after which the picture 
is entirdy deansed by the hyposulphite solution by washing as before in soft 
water. The picture is then dried, dther in the open air, or by the aid of a 
gentle heat, and the process is completed. 

To permanently improye the beauty of the pictures, and to depriye tbem of 
a bluish, hazy, and indistuict look, is the object of my third improyement ; 
which consists in the application of a coating of balsam of fir to the suiftce 
of the glass upon which the picture is made, the balsam bdng cmflned to the 
picture-plate by a secondary plate or glass, whidi is apfdied to the |ncture- 
plate in a manner which will now be described, and which hermeticaUy seals 
np the picture and protects it from eyery and any injury not suffident to flue- 
ture the glasses themselyes. This part c^ the process will now be described: 

A second plate of glass is prepared, at the same size as that whidi carries 
the picture, and is thoroughly deansed; the picture-plate is then held hori- 
zontally, the picture-side uppenncst The balsam is then applied in a line 
along one edge of the glass, and one edge of the secondary plate is Hien ap- 
plied to the edge of the first which contains the balsam. The two plates are 
then pressed gradually together, by whidi the bfldsam is caused to flow en- 
tirely across the picture toward ^e opposite edge, and the air is effectually 
exduded firom between the plates. The superabundant bidsam is then re- 
moyed by pressing the glasses together, and a thin coating of it only is left 
upon the sur&oe of the picture. The beauty and distinctness of the pictures 
are greatly enhanced by this implication, the finer lines as weU as the daric 
portions and shadows being rendered &r more distinct, and the most minute 
delineations being brought out and made yisible, while the application of the 
second plate of glass secures the whole fix>m the action of air, moisture, and 
dust 

ENGBAYIKa FBOM DAGUEERBOTTPBS. 

Prom the Report of the TJ. S. Coast Survey for 1864^ by Professor Badie, we 
derive the following information respecting some most interesting and import- 
ant experiments made under the direction of the Department by Mr. George 
Mathiot, for obtaining directiy, by chemical means, firom drawings, engraved 
plates for printing. The particulars of the experiments are embraced in the fol- 
lowing extract fixim the report made by Mr. Mathiot to the Superintendent Mr. 
Mathiot says, '^ During the past summer I have made a number of experiments 
on the natural-engraving processes proposed by Donne, Grove, Gaudin, Talbot, 
and Ni^pce, with a view of obtaining by chemical means, and directiy fit>m 
the original drawings of the survey, copp^-plates ready for printing maps, 
without the long and tedious process of the mechanical artist So &r, I have 
not deterrmned that I shall obtain a chemiglyphic process ; yet I have been 
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mach encouraged by my ezperimentB, and have stnmg hopes of being able 
to substitute this process for a considerable portion of the engiaving, if not 
to make a complete map. My examination has not yet extended to the pro- 
cesses of Niepce and Talbot, except that I have determined that their processes 
can be worked on copper, which is much more economical than sted, as the 
plates of copper can be prepared by the electrotype process of perfect soi&eei 
while expensive manual lahor only can ftumish those of steel 

'^M. Donne proposed to etch a Daguerreotype with nitric add. The 
chemical difference between the ' lights' and ' shades' of the Dagu^Teotype 
appears to be sufficient to determine the action of the add to the dark parts^ 
which are supposed to be silver, while the lights are mercury. I found this 
process extremely uncertain. In twenty carefully-conducted experiments, I 
succeeded but once in getting definite markings, and this only on a poriion 
of the plate experimented on : hence, I condude the {ffocess is not likely ever 
to be turned to account Professor Grove proposed to engrave the Daguerreot^rpe 
plate by electro-etching it, making it the positive electrode in a strong bath 
of chlorohydric add. This process gives engraving of great beauty, bu^ un- 
fortunately, of very great delicacy. I made over a hundred trials of this pro- 
cess, and, although I generally obtsuned a beautiful engraving, yet in only 
two instances did I obtaia lines of sufficient depth to print from, and then the 
quantity of ink which could be held in the line was only sufficient to give a 
mere stain on the paper, instead of a well-defined black line. M. Gaudin pro- 
posed to conduct the process of M. Donne on a plate of steel, covered with a 
film of silver, to enable it to receive the Daguerrean image. This was de- 
signed for producing the graving on a m(»?e durskble material than silver. But 
M. Gaudin does not state whether he designed m^ely to communicate a silver 
character to the surface of the steel, to enable it to be used as a Daguerrean 
plate ; or whether he designed such a coating, that while it might be eaten 
through in the shades, to expose the easily-oxidable steel, the lights would be 
protected by the sUver film. If the former w^*e his design, I must condude^ 
firom my experiments, that it is impossible, because an infinitely thin coating 
of noble metal over an oxidable one, determines the formation of multitudes 
of small galvanic cirdes on the surface. 

" I have long had the idea of silvering a copper plate just suffidently thidc 
to defend the copper firom such chemical action as would corrode it^ and d 
then eating through this film by the process of Professor Grove, and afterward 
well bitii^ the copper in the bared parts. This I have great expectation of 
determining to be a practicable method <^ producing a chemiglyphic line- 
engraving ; but the essential idea of this is probably due to M. Gaudin, instead 
of myself 

"The thidcness of the film of silver required for the protection of the base 
metal I have found to be quite considerable ; and this, combined with the very 
alight depth to which the silver can be etched, makes the problem of obtaining 
an engraved plate by the method I propose, one of great delicacy. Unfortu- 
nately, the requisite thickness of the film is nearly equal to the greatest depth 
of bite that can be obtained ; and hence we may have a good Grove's etching 
on the film, yet the base metal only partially denuded ; and then, if we at- 
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tempt to enter the lines into the baae metal, the result will be extremely ir- 
regolar and partial. Again, if the film of silver is not quite sufficient in 
thickness, the lights of the Daguerreotype will be attacked, and the shades 
blurred by the spread of the lines. The problem depends, therefore, on get- 
ting m good protecting film, and then a good bitii^ through this film. If the 
thidmess of the film was not, unfortunately, so nearly equal to the depth to 
whidi the silyer can be etdied, I think the making of an engraved plate by 
chemical means would be comparatively easy. 

" A copper plate should have the sur&ce prepared very perfectly. It is 
then to be electro-plated to the weight of one eighth of a grain to the square 
inch ; but this thickness is not yet well determined. The plate, after being 
washed in distilled wat^ and dried, is to be slightly buffed, and the Daguerre- 
otype taken in the usual manner. Professor Grove recommended chlorohydric 
acid as the electrolyte for etching ; but, in acting on a plate of base metal merely 
enfilmed with the silver, we evidently should select an electrolyte which will 
not be liable to act on the base metal Of the various electrolytes I tried, I 
found chloride of sodium the best: this seems to fi*ee the generated chloride 
of silver more readily than clorohydric acid, is without much action on the 
copper base, and has the very great advantage of being free from poisonous 
qualities or dise^reeable exhalations. 

" The object of the biting process, so far, has been only to remove the silver 
from the parts where we want the copper to be bitten in deep lines ; but this 
process evidently can not be continued till the copper has been bitten suffi- 
ciently deep, for it acts on the silver as well as the copper ; hence, the first 
biting should be continued only long enough to work through the silver film ; 
here there is a liability of spoiling the work in the beginning, by overdoing 
the first biting, which will infallibly remove the silver fi-om the lights in some 
places, and give the whole plate a blurred or mezzotinted appearance. I can 
give no directions for the time of ttie biting through the film ; practice and 
dexterous manipulation, as in the Daguerreotype process, are the only helps 
here. After the plate has been bitten through the film, it should be washed 
by immerakig in water, and dried over a current of heated air. I^ on exami- 
nation, there appear no marked defects, the process of entering the lines into 
the copper may be gone on with. For this purpose I have used perchloride 
of iron, persulphate of iron, and also nitrate of silver. I have not determined 
which of these is the best ; but, so far, I have a proferenee for the perchloride 
of iron. The perchloride may be added to water till it has a lemon-yellow 
color. The {date is to be immersed in a horizontal position, with the face up 
in the solvent, and a soft camel's-hair pencil swept gently over it fix>m time to 
time. In the course of thirty minutes, or less, the action of the perchloride 
will have thrown up the chloride of silver, so that the brush can sweep it 
away, and the bright copper will appear in the bottoms of the lines. The 
plate may then be washed and dried, and i^ on inspection, it should not be 
thought deep enough to hold the ink for printing, it may be returned to the 
bath of perchloride for a short time. I have not yet obtained a plate which 
has not been much corroded m the lights ; and this corroding in the light has 
oaoaed me to discontinue the second biting, before the depths of the lines has 
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been snffiiaeiit to hold the fbll qoanlSty of ink Toqniied to give a clear black 
print When nitrate of silver is used fw the second biting, the tendency to 
open the pores of the fihn is not so great as when the iron salts are used ; but 
this solvent has a very great tendency to deposit the reduced silver in the fbe 
lines, and this even doses the pores of the fOm ; but, for coarse lines, I have 
thought that it made a cleaner plate than the iron salts. I have sought to 
obtain a third biting, by filling the lines obtained by the second biting with 
some non-conducting substance, and then heavily silvering or gilding the lights, 
dissolving out the non-conducting substance tnxa the lines^ and again biting ; 
but every experiment I have made in tiiis direction has failed foi the following 
reasons : — the only salts of silver and gold which can be successfully used 
fi>r electro-deposition are alkaline ; the alkali, acting on the oil, gum, resin, 
wax, or oih&c hydro-carbon which fills the line, dissolves it before the lights 
are suffidentiy coated. Again, when the non-conducting film in the lines is 
very thin, it is mptored by the afiBnity which the negative element of the 
Qlectr(d3rte has for the copper. I find that aspfaaltum is not very readily acted 
on by the alkaline salts of the noble metals, but I have not yet succeeded in 
working this substance into the lines. 

" I took an alto by the electrotype process, firom a plate, afterthe first biting, 
and gave the alto a good ooat of gold, and ground down the raised lines with 
a soft piece of charcoal, so as to cut through the gilding and expose the cop- 
p^. The plate was tii^i bitten with the percbloride of ircm : all the fine lines, 
as. the hair-strokes of the letters and figures, were destroyed, but a good solid 
cutting of the coarser parts waa obtained. In putting on tiie silver, I judged 
of the thickness and weight by making the current which reduced the silver 
pass through a voltameter in the same circuit, and carefiilly noting the volume 
of hydrogen evolved, and referring to the respective equivalents and specific 
gravities. This is a rather laborious process, but it is probably the only one 
by which small quantities of electro-deposited metal can be measured. 

Some of the trial maps for the Coast Survey printed firom Mr. Mathiot's 
plates are perfect in detail, yet deficient in vigor, which is the only thing re- 
quired to make them engravings c^ the very first order. As it is, some of the 
plates, executed in the short space of eighteen minutes, firom drawings on 
paper, are, with a slight retouching by the graver, suffidentiy perfect for use; 
thus producing an immense saving in time, labor, and expense. Mr. Mathiot 
is still prosecuting his experiments under the direction of the Coast Survey 
Office, and further interesting results may be expected. — Editor. 

Some fears having been expressed by the editor of Humphrey's Photo- 
graphic JowmaL in regard to this process, ^' that the action of the add in 
biting in the copper in the barred parts, would also proceed laterally as well 
as deeply ; and thereby breaking up the superficial coating, whether of silver 
or gold, and producing rough and uneven lines," Mr. Mathiot, in a reply, pub- 
lished in the Journal, Nov. IStii, 1855, says: "These objections are indeed 
formidable. I believe these difficulties have coiifix>nted every one who has 
thought of actino-engraving, and have hitherto been conffldered as insur- 
mountable, in their very nature. They also attend the common etching pro- 
cesses of the engravem; here, too, it is found that the fine Imes become uot- 
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dercat in an irregalar manoerf and blended together, and the broad ImeB ue 
flmooth on the bottom. 

" But aJl these difficulties were duly considered in the Coast Survey OfiBce^ 
in the yery beginning, and had there not appeared at least a prospect of over- 
coming them, the announcement had never been made that we were en- 
deavoring to apply actino-engraving to facilitate the production of our charts. 
The difficulty has not, indeed, been wholly overcome ; fat then the whde 
problem of actino^ngraving were completed; yet it has been greatly reduced, 
and what remains of it does not appear of such magnitude but that it may 
be overlooked, at least in the production of the coarser kinds of engraving. 

*' First of aO, it has been found that the great irregularity, undercutting, and 
spreading of the lines in the common etching process, are due to tiie peculiar 
nature of the solvent (nitric acid) employed, and the irregular texture of the 
metal ; which irr^ularity causes one part to serve in an electrical relation to 
anotiier ; thus thousands of pomts and lines of action are formed, other than 
those of the design Again, nitric add is an electrolyte, just the thing to 
concur with the uregular texture for the production of irregular action ; and 
the nitric acid, in acting on the metal, is decomposed into several substances, 
which have various actions on the metal. If a dean line is once begun, why 
should not the solvent act on it uniformly on all the parts ? If it does not, 
there are reasons for it, and those reasons I have given you above. I indeed 
am aware that * to find the cause of a disease is not to find the cure,' but still 
it is to find where the cure is to be applied. 

" In the Daguerreotype, the mercury is determined to those porti(ms of the 
plate where the light has acted, producing a drawing in mercury on a silver 
ground. The chemical difference between mercury and silver, with respect 
to nitric or hydrochloric acid, has been the fondamental idea in all the pre- 
vious attempts to engrave the Daguerreotype ; the mercury being noble to 
silver, it was supposed that it would serve the part of the common etching 
ground, to limit the action of the acid. But the chemical difference between 
silver and mercury is not at all suffident for this purpose. Silver Ibrms but 
an extremely feeble voltaic combination with mercury ; and the two metals 
behave very nearly alike with nitric or hydrochloric acid. I have now de- 
termined, in the most indisputable manner, that the formation of the etching 
is not at all owing to the mercury acting as a protecting film. Let a strong 
Daguerreotjrpe be made, and finished in the usual method, except the gilding; 
then let the design be rubbed out, and the plate well buffed and galvanized: 
Now let the plate be connected with the battery for etching, after the manner 
proposed by Professor Grove, and, lo I the design will appear by being etched. 
Where now is the protecting film of mercury? Any mode of etching 
founded on such an idea is but a chimera, and must necessarily ML 

"I have come to the conclusion that the Daguerrean image is molecular, 
and not chemical, in its production and constitution. What do you think of 
a picture all the way through the plate, and the plate wholly formed of pure 
copper? I can easily produce such now. In the lights of the picture the 
silver is cristallized, and the cristallization is proportional to the intensity 
and duration oi the light. The action of the light on the halogenized sur- 
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fiuoe, is either to produce an incipient erystalUzation of the tilyer, whidii is 
afterward continned by the mercury, or else it in some way promotes the 
Busceptibility to being crystallized by the mercury. It is well known that 
the action of mercury in smaR quantities on a metal is to crystallize it In 
some of the metals its action is so energetic that the mass is severed by the 
new aiTangement of the metal That it is the ciystaUization which deter- 
mines the action of the solvents to the design, will appear from the well- 
known &ct that crystallization resists the action of solvents, and also that 
the plate is bitten all over ; most in the deepest shades — ^least in the brightest 
lights. If the mercury acted as a protectmg film, the action would spread 
under the lights and cut-lines, wider at the bottom than at the top, and leave 
the lights smooth and flat, and terminating abruptly. But any person who 
will take the trouble to etch a Daguerreotype, will soon perceive that the 
edges of the lights are rounded off, and tiie lines are wider at the top than in 
the bottom. The crystallization in the Daguerreotype goes down deep into the 
metal; it also extends itself under the shades, or laterally, fix>m where the 
mercury has deposited. Kow, the consequence of this spreading of the ciys- 
taUization under the shades is, that the lines [whites?] of the etching are^ in 
the beginning, somewhat narrower than in the Dagueireotype or in the draw- 
ing. Here is a provisicm against the spread o£ the lines, in deepening into 
the copper. 

"With the smoothness of the bott(»a of the wide lines I shall not trouble 
myself yet awhile. The electrotype process must necessarily be employed 
for forming the plates; by no otiier means can metal of absolutely uniform 
texture be made. But the electrotype gives us the means of entering a plate 
at any desirable part, and altering its contexture ; and iMs is giving us the 
means of making the solvent bite what is called a " grain" at any desirable 
depth from the sur&ce. Suppose, after the plate has been formed to the 
thickness of an hundredth o£ an inch, it be taken from the electrotype 
apparatus and dusted over with powder of silver, and then returned to the 
apparatus and completed in thickness, would not the solvent, in biting down 
from the &ce of sudi a plate be resisted by the particles of silver, tmd thus 
form, a very rugged surface?" 

NEW PROCESS POE ENGEAVING ON" ZINC. 

M. Dumont, an engraver of Paris, describes, under the name oiZmcography^ 
a process for electric engraving, which is promising. Upon a thick plate of 
zinc, planed and grained with a steel tool and fine sand, he draws any subject 
with a kind of lithographic crayon; upon the design, when finished, he sprin- 
kles a fine powder, mixed with resin. Burgundy pitch, and bitumen of Judea; 
by heating the zinc plate he melts this powder, which is converted into a 
varnish, and spreads over the parts of the surfece which have been covered 
with &t crayon, that is, on every thing which constitutes the design. To bite 
in the plate, and obtain the design in relief he plunges it, while in connection 
with the positive pole of the pile, into a bath of stQphate of zinc, in &ce of 
another plate connected with the negative pole ; the current passes and cor- 
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lodes the one which is not ooYored by the ink, and tiras the dengn isbroug^ 
ont ; from the plate thus engraved in relief a gatta pendia mold is taken, in 
which copper is deposited to obtain the engraved plate, from whicfa proofii 
maj be taken by the ordinaiy typographic press. 

OBSEBYAHONS on the means of increasing the QUANTEnr 
OP HEAT DEBITED FROM COMBUSTION. 

The following is an abstract of a paper presented to the American Aasoda- 
tion, by ProfessOT Henry, at the Providence meeting:—- Rmnford noticed tbe 
&ct that a mixture of clay with sea coal caused more heat to be evolved than 
he was able to produce with coal akme. He found that when the sides and 
back of a chimney are lined with fire-brick, they give out more heat than the 
coal itself Rumford also suggested that the bottom of the fire grate be 
covered with balls of day, in order that a greater radiation of heat may take 
place. He gives, however, no account of experiments definitely made, or <^ 
the cause of the phenomena he witnessed. In reading the account of his ex- 
periments, his results appear at first sight paradoxical: but Rumford was an 
eminent experimenter, and the fiu^ he has stated in connection with various 
branches of physical science are found to be supported as science advances. 

After expounding Rumford's plan. Professor Heniy said the idea had oo- 
curred to him to repeat the count's experiments, or to make further researdieB 
with the aid of such appliances as modem scienoe furnishes. These investi- 
gations had been prosecuted for a number of years. His method of operating 
was as follows : — ^He took a thermo-electric apparatus, applied a tube at the 
end of the instrument so as to circumscribe the field of radiation, and placed 
it near a coal fire. The idea was to see if fire could be made hotter. And it 
was. The result confirmed the assertions of Rumford. A coal fire, however, 
was difficult to manage; the coal was anthracite, and not bituminous: the 
latter was probably employed by Rumford. The experiment was repeated 
with ordinary flame — ^with the flame of hydrogen and that produced by the 
combustion of alcohol, placed at such a distance that the needle of a galvanom- 
eter stood at 15^. A platinum wire, coiled, was inserted in the flame, when 
the radiation increased, and the galvanometer marked 27^. Subsequent ex- 
periments were made with carbonate of lime, sulphate of lime, stone coal, fire 
clay, etc. These substances were introduced into flame and the degree of 
radiation marked. Different substances produced different effects ; the greatest 
effect being produced by carbonate of lime. Precise results were not ascer- 
tained. We (9ould not suppose that the absolute amount of heat was increased. 
The most probable conjecture Professor Henry thought was, that the heat of 
combination was converted into radiant heat. To test this he had placed a 
platinum wire in the apex of a flame and introduced a slip of mica, one-fifth 
of an inch in breadth, vertically beneath it The wire immediately dimimshed 
in intensity of light and of radiant heat, so that while the mica itself was 
radiant with light and heat, it was evident that its introduction cooled the 
flame above it, verifying the idea that the intensity of radiation was produced 
at the expense of the heat of combination. So if ftiel was to be employed in 
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the eTa|K»ration of water by oombostion mider a kettle, xtB effect would be 
diminished by any sabstanoe intervening between the flame and the kettle^ 
and the flame ought to be made to strike directly on the kettle with consider- 
able force. But a very different fire was requured to warm a room. In that 
case, radiating sabstanoes might be employed to adyantage. 

ON THS DBGBJECES AND ZERO OF THB TEOSStfOMSTTER. 

The following communication was presented to the American AsBodatkni 
by PlofiBSSor J. F. Holton: 

The thermometer is not, as its name would indicate, a measure <^ heat. It 
merely shows that one temperature is the same as another, or higher, or 
lower, but it does not measure the difference between them. The theimom- 
eter i^ws, for mstance, the temperature that we name 40^, 50^, 60^, but it 
does not follow that the difference between 40^ and 60^ is llie same as that 
between 50^ and 60^. Indeed, it is not proved that these distances are com- 
mensurable quantities at all, or that the one is either equal to the other, 
greats, or less. It may be as unpossible to assert such equality or inequaJity 
as to say that a pound is equal to an hour, or greater, or less. To make this 
dear let us propose to divide the difference between the boiling and freeadng 
point into two equal parts. We may attempt to fix the middle point by mix- 
ing a pound of water at 212^ with a pound at 32^ ; or we may take a pint 
of each vtrith a different result If we substitute some other substance for 
water we have every time a new result. If we abandon mixtures and resc^ 
to expansions we succeed no better. Take for the most satis&ctory of these 
the expansion of the perfect gases. The rule is commonly stated that 448 
Tolumes of gas at Fahrenheit increase one volume for each degree. It 
would follow that 480 volumes at 32^ becomes 6*70^ at 122^, and 660^ at 212o. 
In other words, 100 volumes at 32® become, by an increase of SO®, 118'76, 
while 90® firom 122 to 212 increase 100 volumes only to 115*79. Thus causefl 
which we assume to be equal produce unequal effects. But the assumed law 
of expansion of gases may itself be called in question. For if 480 vdumes at 
32® lose one volume with each degree of temperature, at 447® they will be re- 
duced to a single volume, and at 448® annihilated. But if we admit the law 
for temperature above 32®, and would so modify it that each increase of !<> of 
temperature shall convert 100,000 volumes into 100,208, then must the divl- 
sums on the scales, both of the air thermometer and also of the mercurial, be 
made logarithmic and progresBively larger as the temperature increases. This 
would add to the difficulty of graduation without any compensatmg advan- 
tage. If equality can be predicated of increments of heat it must presuppose 
an ascertainable absolute zero, just as equal gradations on a hygrometer, were 
there such an mstrument, would be based on an absolute diyness of a ga& 
I will not speculate on the possibility of ever measuring the absolute heat ia 
any temperature. I have designed only to show that all the points on all our 
theimomelric scales are arbitrary, like those of Wedgewood*s pyrometer, and 
all that we can do is to select such as can be beet ascertained and repeated in 
■QooMsive instruments Hie Mtet and moit xeady of them is by unng the 
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dlffereDoe of ezpanaon between mercury and glass. A boilmg point and a 
freezing point being duly established, the space between them shonld be 
divided into equal parts, and the points between them constitate permanent 
landmarks for the indication, not the measure, of temperature. 

Two points are still open to discussion : the size of the degrees, and liie 
zero. The size of the degrees should not be larger than the least now in use. 
It would be better for the purpose of graduation that the number between 
boiling and freezing were 256, or some other power of 2; but the mechanical 
diiBcQlty and the necessifcy for exactness are not so great as to demand a 
change from 180, which makes them so small that we never divide them, ex- 
cept in mean temperature& Those of the Centigrade^ and still more those of 
Beaumer, are seriously objectionable, as observationB ought generally to be 
recorded in fractions. As to the zero^ it should not be higher than the lowest 
m use, as even that requires negative signs in observations on the air in high 
latitudes. It is a pity that a zero were not taken near the freezing point of 
mercury, or even below^the supposed temperature c^the planetary space; but 
tibie number of observers in high latitudes is too few to render a change ad- 
visable for their convenience. But a zero at the freezmg point is a serious 
evil, involving so mudi labor in pladng signs of positive and negative, and so 
much error in the use of them as justly to demand a new scale were there 
none better. 

But has the Centigrade scale no advantage over that of Fahrenheit in virtue 
of its centesimal division? I answer, none whatever — ^absolutely none. 
Decimal sub-divisions are a great convenience, and it is to be hoped that the 
first examples of each — ^the American coin and the French weights and 
measures — ^may soon become universal but such convenience is not promoted 
by the Centigrade scale, which has no subdivisions. For every day thousands 
multiply and divide by 12, because 12 makes a dozen, 12 lines make an inch, 
12 ounces a pound, and 12 pence a shilling; no one ever yet multiplied by 32, 
because it is the freezing point, or divided by 212, because that is the boiling 
point Let us then adhere to our present scale so long as it shall be the best 
extant, and not, by grasping at the shadowy advantages of a centesimal di- 
vision, lose the substantial good of small degrees and a zero below the ordinary 
range of atmospheric temperature. 

ON THE FROZEN WELLS OP OWEGO, N. T. 

At the last meeting of the American Association, Professor Brockleeby read 
accounts of frozen wells in Tioga County, New l^rk, one of which, mtuated 
in a table-land, 30 feet above the level of the Susquehanna^ has ice in it the 
year round. The well has been dug 21 years ; depth from sur&oe to the ice 
61 feet Ice could not be broken by a heavy weight attached to a rope ; 
ijiermometer descended 38° in 16 minutes; men can not endure to work 
more than two hours in the well, and a candle let down shows a deflection of 
the flamain one direction, proving the existence of a current of air. A large 
piece of ice was drawn up July 26, 1837. No othor wells are within 60 or 
80 Tod% and none present similar phenomena. A gentleman in Owego has 
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emoe diflooyeped two weSia in that Tillage^ 60 feet de^, which freeze up. 
They are situated a short distance from the Susquehanna^ and below its bed. 

In the discussion which followed, Professor Guyot said he had observed on 
the Jura a number of ice caves. One was 60 feet deep. At the opening, 
columns of ice had formed, idling to the bottom. His explanation was, that 
in places nearest of access to the snows in winter, we are sore to find ice in 
summer, if the quantity of snow was large enough. In the case of Mr. 
Brocklesby's well, the place admits large quantities g£ snow, which melts, but 
not readily, because it is not aocessible to the sun. It therefore goes through 
the process which the glaciers of the Alps undergo. The snow freezes agun 
during the night, after being partly melted ; and we have the formation of the 
glacier without mov^nent It is exactly the same in this as in the Alps. 

Professor W. B. Eogers cited similar occurrences in a range of mountains 
composed of a porous sand rock in Southern Yiiginia. But he could not see 
that any accumulation of snow at tiie bottom of a well should generate ice 
about its sides. He oould, howeyer, well imagine this condition of things, 
Tiz : That if the atmosphere became very much chilled, the well becomes the 
recipient of the coldest air in the neighborhood, on account of its greater 
specific gravity. The temperature of the weU in such case becomes perfectly 
abnormal, and because of the bad conducting power of its materials retains 
the cold. This was his explanaticMi. 

Professor Denison Olmstead held that very cold air exists in the interior of the 
earth, which may find a ventilating shaft in the well. In ice houses wastage 
is prevented by allowing a current of air to pass freely, rather than to permit 
the ice to be closely housed. lique&ction after congelation is a very slow 
process. 

Professor Agassiz questioned whether any very low temperature exists in ice 
resting upon other bodies. When attempting to ascertain the temperature 
of the Glaciers, by running a thermometer ten feet below the surface, he had 
failed to find any thing ^ut a fraction of a degree below 32^. A self-register- 
ing thermometer, sunk 20 feet below the glacial sur&ice^ remained there all 
winter, and indicated no such temperature as we would be ready to admit as 
possible under influences so intensely cold. 

Professor Henry said that during the past winter he had been struck with the 
foct that pieces of ice wrapped in a cloth were frozen to it, although not one 
out of the several thermometers would go down to 32°. It appeared from 
this, as from the old observation of La Place, who found that the ice surround- 
ing the worm through which they were transmitting gases was soon frozen to 
the worm, that melting ice produced a certain degree of cold. 

Professor Guyot stated that the ice caves which he had referred to were 
3,000 feet above the level of the sea, where the quantity of felling snow was 
very great. 

Professor Broddesby could not see the analogy between an ice cave and 9 
frozen well. The temperature of deep wells generally being about the mean 
temperature of the place; the temperature of wells in Owego would not vary 
much from 46^ or 47°. He did not tibink that the ph^aomenon had been 
explained. 
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Dr. Qould aUuded to the ordinary method of fineeang ioe together b j mere 
Juxtaposition. It was his fortune to have a Mend who was particularly fond 
on wann days of refi^shing himself with a very highly iced beverage in 
which the ice was present in very small pieces compounded in various ways^ 
and sometimes eaten with a qpoon, though that was not the ordinary method. 
His experience was that pieces of ice frequently adhered to the spoon and 
that too although the mixture was not one of pure water but sometimes an 
alooholio one. 

Mr. Hill suggested that the phenomenon alluded to by Flofoasor Henry and 
Dr. Gould was due to crystallization. With regard to ice going down below 
the freezing point he had the testimony of scientific witnesses to the &ct that 
ice gathered in Tennessee would not keep so long as that ga&ered in ISTew 
Hampshire and Massachusetts. 

Professor Heniy said that the fact isesented by Dr. Gould was also referred 
to him by the same gentleman, who was also a friend of his. He repeated the 
experiment [Laughter.] To produce a perfect experiment it was necessaiy 
that all the conditions should be observed. [Renewed Laughter.] He must 
therefore give them: Sugar and wine and water were mingled with ice, bat 
instead of depending upon the taste he introduced a thermometer, and 
observed a reduction. With strong alcohol he obtained a still greater reduo- 
tioD, showing that alcohol has so great an affinity for water that it melts the 
ioe — ^that this is a freezmg mixture. 

Professor Agassiz explained the different kinds of ice. First was that pro- 
duced by the fuzing of the sui&oe of the water and successive layers of water 
beneath it, a laminated schistose mass. Into this, bubbles from the bottom 
of the pond were frequently fix>zen, and when it was subjected to the action 
of the sun the bubbles became heated, melted the ice around them and ren- 
dered it of no marketable yalue. It would therefore be worth while for ice 
gatherers to cover their ponds with doths, or something which would prevent 
these bubbles from rising. Glacier ice was formed lijce pudding-stone; com- 
pact masses being cemented together so that when you exposed a large lump 
of glacier ice to the heat of the sun it would crumble in pieces. It was like 
the decomposition of conglomerate; we had ice-sand. Icebergs could be 
determined to be derived from glaciers and not to be the frozen sur&ce of the 
ocean by their conglomerate composition. Pebbles in glaciers becoming 
heated melted the ioe beneath them and quarried their way down to where 
the heat of the sun could not reach them. The pot holes formed in this way 
were soon covered with a thin film of ice, but it was only during the pro- 
tracted cold of winter that they were frozen tiirough. 

BESISTAXGE OF AIB TO THE FLIGHT OF PBOJECTTILES. 

. The subject of projectiles for the purposes of war naturally excites, at this 
moment, peculiar interest, and has led to inquiries as to the nature of the re- 
sistance of the air as the medium through which they move. Air is highly 
elastic, and, at the level of the ocean, presses uniformly with the force of about 
16 lbs. on the square inch of surface. It has been ascertained that air, under 
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this natural pressure, wiU rush to fill a vacuum with a velocily of firom 1200 to 
1400 feet in a second. It has been, accordingly, conceived that when a solid 
substance, such as a cannon-ball or rocket, is moving through the atmosphera 
with a greater velocity than 1400 feet in a second, a vacuum will be produced 
in its rear as it passes forward. Sir Howard Douglas and other emmcnt au- 
thorities on gunnery, seem to have adopted this theory ; but we perceive that 
it is questioned and denied by Colonel Farlby, of the BengsJ Artillery, who 
considers it a popular error to suppose that there is any vacuum left behind a 
solid projectile. It is well known that whenever there is a vacuum produced 
in the air by thunder, by the violent detonation of any powerful chemical com- 
pound, or from any other cause, sound more or less loud is produced by the 
particles of air collapsing upon each other. If there were, therefore^ any vacu- 
um created behind a projectile in its flight, it would necessarily be accompanied, 
during the whole of its passage through the air, with a noise resembling thun- 
der, BO long as its velocity continued to exceed 1400 feet m a second. While a 
cannon-ball or other projectile remains stationary, the atmosphere will presg 
equally upon every part of the sur&ce ; but supposing it to move at the rate of 
700 feet in a second, or with half the velocity with which air is supposed to 
rush into a vacuum, then the air will be a resisting medium in front, and an 
equivalent assisting medium in the rear. Colonel Parlby conceives tiiat, when 
the velodty reaches 1400 feet, as the air is highly elastic, it rushes round the 
ball with a whirlpool rapidity; and that, under this high pressure in front, the 
velocity with which the particles of air move to the rear of the ball will be 
regulated by that pressure, and not by the uniform velocity of 1400 feet in 
a second. Coupling the absence of any succeeding loud noise with the above 
theory, Colonel Parlby comes to the sdentiflc conclusion that there can not be 
any vacuuu) le^ Isehind a, projectile at a velocity at which we can propel it 

V3FFECSB OF GimPOWDEB EXPLOSIONS. 

At the American Association, Pro£ Olmstead read a paper on the Wil- 
mington Gunpowder Explosion of May 31st, 1854. On that day, as three 
wagons from Dui)ont's Mills were passing through Wilmington, BeL, each 
with 160 barrels of Gunpowder, about 12,000 pounds, they exploded, demol- 
ishing buildings and destroying life. Such wagons were accustomed to pass 
that route daily for fifty years. The regulations prescribed had Men into 
disuse. They had left the mill at distances of half an hour, but had got within 
twenty-five feet of each other. Wishing to trace out analogies between this 
explosion and some phenomeua of tornadoes. Professor Olmsjiead wrote to 
Bi^op Lee, whose house was destroyed, and received in answer from his son 
some mteresting facts. The cause of the explosion does not appear, but it is 
known that two of the men were smoking by the side of their teams. Some of 
the phenomena were surprising. A splinter from a Venetian blind was blown 
through an inch board, making as smooth a hole as if pointed with steel Metals 
were often displaced. The shoos were torn oflf the horses' feet, castors from fur- 
niture, and hinges from doors, and a wagon-tire was torn off and straightened, 
and one piece left on a hill a quarter of a mile off. Windows were destroyed 
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lor the distanoe of more than a mile. Those near the spot were bnrst in, those 
ftirther off bad the nearest windows burst in, the others out ; those further off 
were all burst out A piano open near the spot was little injured ; one c^osed^ 
ftirther off, was burst open and nearly ruined. The effect on the animal 
system was to produce a sense of suffocation at first, and afterward soreness 
of the throat, or even hemoptysis. Many were carried some feet and dropped 
erect A man on horseback was lifted out of the saddle and dropped into it 
again. But the most wondrous effect was exhibited by three depressions 
where the wagons had stood. The one under the middle wagon was ten feet 
by fiye, and three feet deep. It appeared that the earth (Macadamized) had 
not been removed, but condensed. Professor Olmstead knew of no instance of 
greater power, even in the great explosion of Brescia^ where two millions of 
pounds of powder exploded, that equaled this. Iron water pipes were broken 
four or five feet under ground. In the New Haven tornado of 1839, a pieoe 
of bureau was carried half a mile and found sticking into a bam, having p^ie- 
trated through a thick plank. Feathers have been stripped off of fowls, and a 
woman washing found herself and her tub, with its water, in the cellar, while 
some of the clothes she was washmg were found beyond West Bock, a distanoe 
of two mUes. Fowls have been known to be stripped of their feathers in such 
tornadoes. 

Professor Mahan said that sappers and miners had a rule that the lateral 
force of an explosion of a mine would destroy the works at three or four times 
the distance to the surface, and the downward force would do the same to 
three quarters the distance of the surface. 

Professor Henry said, that the explanation of the blowing off of the horses* 
shoes he found in simple inertia. The shoes were not blown away fi*om the 
dead horse, but the horses were blown off the shoes ; the gravity of the shoe 
being seven, while the specific gravity of the whole horse is about one. 

Mr. William 0. Redfield saw no satisfactory evidence of a vacuum. Ganaes 
are often mistaken, but he had never found any clear evidence of a vacumn, 
though too much had been attributed to such a cause. 

Professor Brainard thought many phenomena resembled those of electricity, 
as stripping doors of their hinges and birds of their feathers. 

Professor Loomis thought the indentation in the ground was analogous 
to the process for submarine explosions, only as the resistance of water is 
greater than air the force is proportionally greater. As to feathers, the loss of 
them has been attributed to vacuum, but a fowl suddenly exposed to vacuum 
loses no feathera. Professor Loomis put a live fowl into a gun of two-inch 
bore, with a sixth of a charge of powder, and auned at zenith. It came down 
denuded of feathers, and mangled by using more powder than was necessary. 

Professor Johnson thought there was an analogy between the indentation 
of gunpowder here and that Often exhibited by more violent ftilminates.' Two 
ounces of fulminating mercury will perforate an inch plank when there is 
nothing to oppose it in any direction. 

Professor Rogers thought that there never could be any condensation of 
air by explosion without a subsequent rarefaction, and that vacuum played a 
necessary part of the phenomena of tornadoes. 
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Judge Osbom gaye some coriotis drcamstftnces about sand-blastiiig. The 
hole is not to be entirely filled, and the sand should be dry. Dry chaff may 
be substituted for sand, and would be better than wet sand. At an explosion 
he noticed that those who were furthest from the explosion were thrown 
farthest and least ix^jured. The nearer ones were moved little, but denuded 
Bind mangled. 

OK MBCHAKICJJEi NOTATIOK. 

The Mowing pc^r cm the mechamcal notation to be used in describing 
machineiy, was read before the British Association, Glasgow Meeting, by Mr. 
Babbage. The method proposed is one of great importance to all engaged in 
the construction and description .of machinery, since without the aid of 
mechanical notation it would be beyond the power of the human mind to 
master and retain all the details of complicated machinery. 

" To understand the construction of a machine, we must know the size and 
form of all its parts — ^the time of action of each part — and the action of one 
part on another throughout the machine. The drawings give the form and 
shape, but they giye the action of the parts on each other yery imperfectly, 
and nothing at all of the time of action. The notation supplies the deficiency, 
and gives at a glance the required information. Having made the drawings 
of a machine, we must assign letters to the different parts. Hitherto, I 
believe, this has been left to chance; and each one has taken the letters of 
the. alphabet^ and used them with little or no system. With respect to letter- 
ing, the first rales are, that all framework shall be represented by upright 
letters. Movable pieces shall be represented by slanting letters. Each 
I^ece has one or more working points — each of the working points must 
have its own small letter — the working points of framework having small 
printed lettens, and the working points of the movable pieces having small 
written letters. "We have the machinery divided into framing, indicated by 
large upright letters; movable pieces by large slanting letters; working 
points of firaming indicated by small printed letters; working points of mova- 
ble pieces indicated by smsJl written letter& In letter drawings the axes are 
to be lettered first Three alphabets may be used — ^the Homan, Etrascan, 
and written. These should be selected as much as possible so that no two 
axes which have arms or parts crossing each other shall have letters of the 
same alphabet Having lettered the axes, all the parts on them, whether 
loose or absolutely fixed to them, must be lettered with the same alphabet^ 
care being taken that on each axis the parts most remote from the eye shall 
have letters earlier in the alphabet than those parts which are nearer. It is 
not necessary that the letters should foUow each other continuously, as in the 
idphabet; — ^for instance, d, l, t. may represent three cog-wheels on the same 
axis; D must be the most remote, L the next, and t the nearest The rule is, 
that ' on any axis, a part which is more remote fixun the eye than another, 
must invariably have a letter whidi occurs earher in the alphabet' By this 
system very considerable information is conveyed by the lettering on a draw- 
ing; but still more to distiDguish parts and pieces, an index on the left hand, 
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upper comer, is given to eadi large letter; this is caDed the * index of iden- 
tity,' and all parts Which are absolutely fixed to each other must have th» 
same index of identity ; no two parts which touch, or interfere with, or cross 
each other, on the drawings, must have the same index of identity. This 
may generally be done without taking higher numbers than 9. All pieces 
which are loose round an axis must have a letter of the same diaractOT, 
Homan, Etruscan, or writing; but a different index of identity wHl at once 
inform us that it is a separate piece, and not fixed on the axis. I shall now 
endeavor to explain how the transmission and action of one piece on another 
is shown, beginnmg from the source of motion. Each part is written down 
with its working points; those of its points which are acted (m are <m the 
left-hand side; those points where it acts on other pieces are on tbe right 
hand ; if there ai^e several, a bracket connects the small letters with tbe large. 
The pieces being arranged, arrow-headed lines join each acting or driving 
point of one piece with the point of another piece, which it drives or acts on. 
It is usually necessary to make two or three additions when a machine is 
complicated, before all the parts can fie arranged with amplidty ; but, wiien 
done, Hhe trains,' as they are called, indicate witb. the utmost precision the 
transmission of force or motion through the whole machinery, firom the first 
motive power to the final result It is, however, one of the principles of the 
notation to give at one view the greatest possible amount of infermataon, so 
long as no confofflon is made ; and it has been found that without in any waj 
interfering with the sunplicity of 'the trains,' a great deal more information 
may be conveyed. For instance, while looking at *the trains,' it is often oon- 
venient or necessary to know something <^ the direction of the piece under 
consideration, and, by the use of a few fflgns placed under the large letters^ 
we can convey nearly all that is wanted in this respect Again, though the 
drawings of a machine are specially intended to give the size and diape of 
each piece, yet by the use of some signs of form which are plaoed over the 
letters, the shape of each piece may be indicated. It is found that these signs 
do not confuse the trains; but on the contrary, extend their use by making 
the information they convey more condensed, and more easily aooeseible. I 
now pass to 'the cycles' as they are termed, or to that part of the notation 
which relates to the time of action of the different parts of a machine. * The 
cycles' give the action of every part during the performance of one complete 
operation of the machine, whatever that may be. Each piece has a column 
of its own, and the points by which it is acted on are plaoed on its left hand, 
and the points by which it acts on other parts are plaoed on its right ; and 
each working point has also its own oolunm. The whole length of the 
column indicates the time occupied in preparing one operation, and we divide 
that time into divisions most suited to the particular machine. During each 
division of time that a piece is in motion, an arrow up and down its cdumn 
mdicates the &ct; and during the time of action of each w(^king point, an 
arrow in its coluhin ediows the duration of its action. The times thus shown 
are, of course, only relative and not absolute time ; but it would be eai^ to 
show both, by making the divisions of the column correq)ond with the mnor 
ber of seconds or minutes during which the machine performs one operatioiL 
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The arrows wbicb pdnt upward indicate circular motion in the direction 
screw iUf and the arrows which point downward, screw out; where the 
motion is linear, the downward arrow indicates motion from right to left" 

CHAIJVENET'S great CIBCLE PBOTBACrOR. 

One of the most valuable nautical instruments recently invented is the 
•* Great Circle Protractor," of Professor Chauvenet, of the United States Naval 
Academy. It consists of a circular chart (^the meridians and parallels <^ lat- 
itude of the globe^ in a form fiuniliar to all navigators ; on whidi is centered a 
thin transparent revolving-chart, representing to the eye the great circles 
which pass through any given points on the lower chart It gives by inspec- 
tion, without the aid of scales, compasses, or other instruments, the great circle 
or shortest route from place to place — ^the distance as well as the course being 
read off from the Chart or Protractor; also the latitude and longitude of all 
intermediate places. In sailing with head winds, the navigator can see at a 
glance which is the best track to sail upon. The chart itself contains all 
necessary directions, and is quite portable, being only 18 inches square. It 
gives the azimuth and amplitude of the sun or a star with all necessary pre- 
cision, and a sufficient approximation to the time and latitude to serve as a 
cSieck to the ordmary calculatbn& To get the latitude from a meridian alti- 
tude of the sun, the navigator has only to " set the point W. on the declina- 
tion of the sun, take the parallel of distance on the tranaparent chartf which 
oorresp(»icts to the altitude of the sun, counting from the line of courses toward 
W., follow this parallel to the edge of ihejixed ehcari^ and read off the latitude 
of the ship." It is true that no saving of time is gained by this particular 
process, but it is useful as a check to the usual calculations. Having the time 
from noon by the chronometer or otherwise, and the sun*s altitude, a simple 
inspection of the chart shows the latitude. The time at the ship is also found 
by inspecticm from the altitude. 

NEW SURVEYING INSTRUMENT. 

An apparatus for delineating sections of surveys for rail-roads, canals, eta, 
and for computing the solid contents of cuttings and fillings, was exhibited by 
M. Collin k Wagner, at the Paris Exhibition. It consisted of a standard 
three feet high, supported on a carriage having three wheels. From this 
standard there was suspended a pendulum, the rod of which extended beyond 
the suspension-point and there actuated a series of levers as it vibrated. 
When it was desired to delineate a section of a rail-road survey, it was drawn 
on the ground, on the proper line, and of course the undulations gave a pro- 
portionate amount of vibration to the pendulum, which again actuated the 
series of peculiarly combined levers mentioned. One of them operated a pen- 
cil, and traced the undulating line of the road on a piece of prepared paper, 
which was wound off on a cylinder. The other two moved counters constructed 
on the principle of a calculating machine, which showed the actual amount 
of solid contents to be excavated, from elevations, and the fillings-up to be 
made in depressions of the road to a specific leveL 
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BABOMETBIO ANOHAUBS ABOUT THJE ANDXS. 

lieutenant Kaury, in a oommunication to SiUiman^a Jotarnal, gives the fol- 
lowing aooount of some very corioos barometric anomalies observed by 
Lieutenant Hemden in the vicinity of the Andes of South America. This 
officer, who explored the Yalley of the Amazon, and determined the heights 
of various places above the level of the sea^ both by barometric pressure and 
by the boiling-point of water, states that at the eastern base of the Andes he 
found the pressure of the atmosphere, as measured by the temperature of boil 
ing water, to be nearly as great as it is usual at the sea level ; and aftei 
having descended the river for nearly a thousand miles below this {dace €i 
great pressure, he found that, judging by the boiling-ix>int of water, he had 
ascended nearly 1,600 feet The explanation offered by Lieutenant Mauiy of 
this phenomenon is as follows: The Andes extend fh>m 3 to 5 miles up into 
the atmosphere. The trade winds blow almost perpendiculariy against them, 
of course these winds are obstructed by an obstacle which extends as fiir up, 
or nearly as fiur up, as they themselves do ; and being thus obstructed in their 
course, would produce a banking up of air against their slopes, as there is of 
water against a rock or other impediment over which the current of a rafttd 
river has to force its way. In such case there would be a ridgo or pile of 
water above the obstruction, and a depression or hollow in the water both 
above and below this ridge. The same effect is doubtless produced in the at- 
mosphere. Admitting this to be true, we derive a practical rule that the 
height of a chain of mountains, determined by barometric pressure^ depends 
upon the way the wind blows. 

NEW PLANETAEIUM. 

Mr. J. W. Hatch of XJtica has nearly ready a Planetarium, the largest ever 
constructed in the United States. In this model the planets are made to re- 
volve in vertical orbits. These are projected on a screen or mediimi, behind 
which ail the machinery is concealed, so that there appears no visible sustain- 
ing power between the planets and the sun. The whole is arranged with 
folding-curtains, by which the celestial scenery can be brought on With 
theatrical effect The eclipses of the satellites take place as they come into 
that part of thetr orbits relative to the sun to produce those results. The 
great comet of 1680 is represented traversing an elliptic orbit through a circuit 
of 50 feet 

NEW HYGBOMETBIO EEGULATOfi. 

A hygrometric regulator exhibited at the Pair of the American Institute by 
Dr. Joel H. Boss, is designed to equalize the condition of the air with regard 
to moisture, irrespective of temperature. Dr. Eoss's plan is especially designed 
for buildings warmed by steam-pipes. He attaches a cock to blow a stream 
of vapor into the room, and makes the cock self-adjusting by the aid of a 
weight and a long linen string. The weight continually strives to open the 
oock, while the string restrains it; but as the linen fibers are contracted by 
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every aooession of moisture and lengthened as the air becomes too dry, it fol- 
lows that the cock is alternately opened and dosed, aooording as the air in the 
bnilding requires more or less moisture. 

ACCUEACY OF THE CHINESE AS OBSEEVEES. 

At a recent meeting of the Chinese Asiatic Society, Dr. MacGowan remarked 
fliat the subject of Snow Crystals, which engaged considerable attention last 
winter in England, had come under the notice of Chinese observers ; that from 
a remote period there has been an axiomatic expression met with in their 
conversation and books, to the effect that " snow-flakes are hexagonal," which, 
like their knowledge of the acaras in the cuticle of persons afifected with itch 
(figured and described by their medical vmters long before Western patholo- 
gists admitted the existence of that parasite), shows, among many similar 
cases, that the Chinese are accurate observers of nature. 

ON THE STRENGTH OF BUILDING MATEEIALS. 

At the Providence meeting of the American Association Professor Henry read 
a paper on the modes of testing building materials, and an account of the mar- 
bles used at Washington. He had been appointed on a committee to test the 
materials offered for the extension of the Capitol at Washington. The com- 
mittee had to take into consideration many minute sources of disintegration, 
such as that every flash of lightning produced an appreciable amount of nitric 
add, which diflRised in rain-water acted on the carbonate of lime and the ac- 
tion of dust carried by the vnnd against the building. The committee sub- 
jected specimens to actual freezing, and after several experiments a good 
method was obtained. It was found that in ten thousand years one inch 
would be worn from the blocks by the action of frost Blocks of one and a 
half inch cube were subjected to pressure, and thin plates of lead, as had been 
the case in former experiments, being introduced to equalize any inequalities 
which might occur in the sur&ces. But upon experiment it was found that 
while one of these cubes would sustain 60,000 pounds without the lead plates 
it would sustain only 30,000 with them. They had therefore to invent a mar 
chine to cut the sides of the block perfectly parallel, when it was found that 
the marble which vras chosen for the Capitol, from a quany in Lee, Massa^ 
chusetts, would sustain about 25,000 pounds to the square inch. The manner 
of its breaking was peculiar. With the lead plates interposed, the sides, 
which were free, first gave way, leaving the pressure on two cones whose 
bases joined the plates, and whose apexes met each other, and that they then 
yielded with comparative ease. This marble absorbed water by capillary at- 
traction, and in common with other marbles was permeable to gases. Soon 
after the workmen commenced placing it in the avails it exhibited a brownish 
discoloration, although no trace of it appeared while the blocks remained in 
the stone-cutter's yard. A variety of experiments were made with a view to 
ascertain the cause of this phenomena^ and it was finally concluded to be due 
to the previous absorption by the marble of water holding in solution organie 
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matter, together with the abfiorption of another portion of water ih>m the mor- 
tar. To illustrate the procesa, he supposed a fine capiUary tuhe witib its lower 
end immersed in water, whose internal diameter was sufficiently small to al- 
low the liquid to rise to the top to be exposed to the atmosphere. Evapora- 
tion would take place at the upper surfSace of the column, and new portions 
of water would be drawn up to supply the loss, and if this process were con- 
tinued any material which might be contained in the water would be found 
deposited at the top of the tube, the point of evaporation. J£, however, the 
lower portion of the tube were not ftimished with a supply of water, the 
evaporation at the top would not take place, and the deposition of far&ga. 
matter would not be exhibited, even though the tube itself were filled with 
water impregnated with impurities. The pores of the marble, so long as the 
blocks remained in the yard, were in this last condition, but when the same 
blocks wore placed in the wall of the building, the Water absorbed finom the 
mortar at the interior surfeoe gave the supply of liquid necessaiy to carry the 
coloring materials to the exterior surface, and deposit it there at the mouths 
of the pores. The cause of the phenomenon being known, a remedy was 
readily suggested ; the interior surface of the stone was coated with asphaltum, 
rendering it impervious to the moisture of the mortar, and the discoloration 
was gradually disappearing. In a series of exi)eriments made some ten years 
ago he had shown that the attraction of the particles for each other of a sub- 
stance in a liquid form was as great as that of the same substance in a solid 
form. Consequently, the distinction between liquidity and solidity did not 
consist in a difference in the attractive power occasioned directiy by the re- 
pulsion of heat ; but it depended upon the perfect mobility of the atoms, or a 
lateral cohesion. He might explain this by assuming an incipient crystalliza- 
tion of atoms into molecules, and consider the first effect of heat as that of 
breaking down these crystals and permitting each atom to move freely around 
every other. When this crystalline arrangement was perfect, and no lateral 
motion was allowed in the atoms, the body might be denominated perfectly 
rigid. We had approximately an example of this in cast steel, in which no 
slipping took place of the parts on each other, or no material elongation of the 
mass ; and when a rupture was produced by a tensile force, a rod of this ma- 
terial was broken with a transverse fracture of the same size as that of the 
original section of the bar. In this case every atom was separated at once 
firom the other, and the breaking weight might be considered as a measure of 
the attraction of cohesion of the atoms of the metaL The effect, however, was 
quite different when we attempted to pull apart a rod of lead. The atoms or 
molecules slipped upon each other. The rod was increased in length and dimin- 
ished in thickness until a separation was produced. Instead of lead we might 
use still softer materials, such as wax and putty, until we arrived at a substance 
in a liquid form. This would stand at the extrenuty of the scale, and between 
extreme rigidity, on the one hand and extreme liquidity on the other, we might 
find a series of substances gradually shading from one extremity to another. 
According to the views he had presented, the difference in tenacity of steel 
and lead did not consist in the attractive cohesion of the atoms, but in their 
capabilil/ of slipping upon each other. From this view it followed that the 
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fiMm of the material ought to haye some effect iqK»i its tenacity, and also that 
tiie 8treng& of the article depended in some degree upon the process to which 
it had been subjected. He had, for instance, fonnd that softer substances in 
which the outer at(»n8 had freedom of motion, while the ioner ones by the 
pressure ot those exterior were more confined, broke unequally, the inner 
fibers, if he might so call the rows of atoms, gave way first and entirely separ- 
ftted, while tiie ext^or fibers showed but little indications of a change of that 
kind. If a cylindrical rod of lead, three fourths of an inch in diameter, were 
turned down in a lathe in one part to about half an inch, and then gradually 
broken by a force exerted in the direction of its length, it would exhibit a 
^lindrical hollow along its axis of half an inch in length, and at least a tenth 
of an indi in diameter. With substances of greater rigidity this effect was less 
apparent It existed, howerer, even in iron, and the interior fibers of a rod 
of this metal mi^t be entirely separated, while the outer surface presented 
no appearance of change. Erom this it would appear that metals should never 
be elongated by mere stretching, but in all cases by the process of wire-dmwing 
or rolling. A wire or bar must always be weakened by a force whidi per- 
manently increases its length without at the same time compressing it An- 
other effect of the lateral motion of the atoms of a soft heavy body when acted 
upon by a percussive force with a hammer of small dimensions in comparison 
with the mass of metal, was that the interior portion of the mass acted as an 
anvil upon which the exterior portion was expanded so as to make it separate 
ftom the middle portiona Professor Henry exhibited a portion of bar origin- 
ally four feet long, which had been hammered in that way so as to produce a 
pei£>ration through the whole length of its axis, rendering it a tube. This 
&ct appeared to him to be (^ great importance m a practical point of view, as 
it might be connected with many of the lamentable accidents which had oc- 
curred in the breaking of the axles of locomotive engines. These ought in all 
\ to be formed by rolling, and not with the hammer. 



OK THE PECULIABITIES OF CERTAIN LOCAUTES IN dTIES. 

Most persons think that the reason why the west end of London ia more 
ftshionable than the east is nothing more than the topographical figuration of 
the capital But the Academy of Sciences at Paris, at a recent session, pro- 
nounced this opinion to be a delusioiL In the first place, it appears that it is 
not only at London, but at Paris, Viemia, Berlin, Turin, St Petersburg, and 
almost every other capital in Europe — ^at Liege, Caen, Montpellier, Toulouse^ 
and several other large towns— ^^erever, in fact, there are not great local 
obstacles — the tendency of the wealthier inhabitants to group themselves to 
the west is almost as strongly maiked as in the " Great Metropolis." In the 
second place, at Pompeii and other ancient towns the same thing may be 
noticed ; and, in the third place, where the local figuration of the town neoea- 
sitates an increase in a different direction, the moment the obstacle ceases 
houses spread toward the west This last &ct may, it is stated, be particu- 
larly observed at Rome, and, to a certain extent^ at Edinburg. When, then, 
all cities and towns have their best districts in the west^ it is pretty dear that 

9* 
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fhe caofle of it must be some general law entirely distinct from local sitnatioB. 
What is that law? "It arises from the atmospheric pressure," answers the 
Academy of Sciences. " When," it continues, " the barometric column rises^ 
smoke and pernicious emanations rapidly evaporate in space. In the con- 
trary case we see that smoke and pernicious vapors remain in apartments and 
on the surface of the soil. Now, every one knows, that of all winds, that 
which causes the greatest ascension of the barometric column is that of the 
east^ and that that which lowers it most is the west When the latter blowa^ 
it has the inconvenience of carrying with it to the eastern parts of a town all 
the deleterious gases which it meets in its passage over the western parts. It 
results £rom that that the inhabitants of the eastern part of a town have to 
support not only their own smoke and miafima, but those of the western part 
of the town, brought to them by the western winda When, on the con- 
trary, the east wind blows, it purifies the air by causing to ascend the per- 
nicious emanations which it can not drive to the west Consequently, the in- 
habitants of the west receive pure air from whatever part of the horizon it 
may arrive ; and it may be added that, as the west winds are those which 
most frequently prevail, they are the first to receive the air pure, and as it 
arrives from the country." After thus explaining why the western parts are 
the best, the Academy makes these recommendations: — 1. That persons who 
have the liberty of choice, and especially those of delicate health, should 
reside in the western parts of towns. 2. That ail establishments from which 
emanate pernicious vapors and gases should be placed in the east 3. That 
in building a house in a town, and even in the country, the kitchens and other 
dependencies from which pernicious emanations may arise should be placed 
to the east. The members of the Academy who have announced the preced- 
ing discovery, and made the preceding recommendations, are Messrs. Pelouze^ 
Pouillet, Boussingault, and Elie de Beaumont — all of them of European 
reputation as savants. 

ON CEKTAIN CUEIOUS MOTIONS OBSERTABLB ON THE SUSFACES 
OP WINE AND OTHER ALCOHOLIC LIQUOES. 

The following is an abstract of a paper on the above subject read at Hie 
last meeting of the British Association by Mr. J. Thomson: — The phenomena 
of capillary attraction in liquids are accounted for, according to the generally 
received theory of Dr. Young, by the existence offerees equivalent to a tea- 
sion of the sur&ce of the liquid, uniform in all directions, and independent 
of the form of the sur&ce. The tensile force is not the same in different 
liquids. Thus it is found to be much less in alcohol thui in water. This &ct 
affords an explanation of several very curious motions observable, under 
various circumstances, at the surfaces of alcoholic liqu(MS. One part of these 
phenomena is, that if, in the middle of the surface of a glass of water, a small 
quantity of alcohol, or strong spirituous liquor, be gently introduced, a rapid 
rushing of the sur&ce is found to occur outward from the place where the 
spirit is introduced. It is made more apparent if fine powder be dusted on 
the sur&ce of the water. Another part of the phenomena is, that if the side» 
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of tiie Teasel be ^v«t uritih m^ber above the general leyd sur&oe of the water, 
and if the e|»rit be introdaoed in sufficient quantity- in the middle of the veesel, 
or if it be introdaoed near the aide, the fluid is even seen to ascend the inside 
of the glasa, until it aocumulatea in some places to such an extent that its 
weight prepondoratea^ and it fells down again. The manner in which Mr. 
ThomacHi explains theae two parte of the phenomena is, that the more wateiy 
porticma of the entire suiftoe, having more tendon than those which are more 
alcoholic^ drag the latter briskly away, sometimes even so as to form a hori- 
Eontal ling of liquid high up round the interior of the vessel, and thicker than 
that by which the int^or c^ the vessel was wet Then the tendency is for the 
various parts of tins ring or line to run together to those parts which happen 
to be most watery, and so that there is no stable equilibrium, for the parts to 
which the various portions of the liquid aggregate themselves soon become 
too heavy to be sustained, and so they M down. The same mode of ex- 
planation, when carried a step further, shows the reason of the curious mo- 
tiona commonly observed in the film of wine adhering to the inside of a wine- 
glass when the g^ass, having been partially filled with wine, has been shaken 
80 as to wet the inside above the general level of the sur&ce of the liquid ; 
fi>r, to explain these motions, it is only necessary further to bring und^ con- 
sideration that the thin film adhering to the inside of the glass must very 
quickly become more watery than tiie rest, on account of the evs4x>ration of 
the akx>hol contained in it being more rapid than the evaporation of the 
water. On this matter Mr. Thomson exhibited to the Section a very dedsive 
experiment He showed that in a vial partly filled witii wine, no motion, 
of the kind described, occurs as long as the vial is kept corked. On bis re- 
moving the cork, however, and withdrawing, by a tube, the air saturated 
with vapor of the wine, so that it was replaced by firesh air capable of pro- 
ducing evaporation, a liquid film wa^ instantly seen as a horizontal ring 
creeping up the interior of the vial, with thick-looking pendant streams 
descending firom it like a fringe from a curtain. He gave another striking 
illustration by pouring water on a flat silver tray, previously carefully cleaned 
fix>m any film which could hinder the water from thoroughly wetting the 
sur&ca The water was about one tenth of an inch deep. Then, on a little 
alcohol being laid down in the middle of the tray, the water immediately rushed 
away firom the middle, leaving a deep hollow there, which laid the tray bare 
of all liquid, except an exceedingly thick film. These and other experimental 
which he made with fine lycopodium powder dusted on the sur&ce of the 
water, into the middle of which he introduced alcohol gently from a fine 
tube, were very simple, and can easily be repeated. Certain curious return 
currents, which he showed by means of the powder on the sur&ce, he stated 
he had not yet been able fully to explain. 

rNTERESTINd PHILOLOGICAL DISGOYEBIES. 

* 

At a recent meeting of the Asiatic Society, London, a communication was 
read fiK>m Mr. Hodgson, who is at present residii^ in Central Asia for the 
purpose of philological research. The writer has obtained thirty new vocab- 
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nlaries ftom Tibet^ Honwk, and Slfim, and by their aid he has oompleted a 
oomparative analysia of all the languages of this class, reaching nearly over 
the whole globe, in whidi he finds a perfect tmifonni^ of the laws regolating 
the composition of words and their arrangement, ertending over the whole 
class The paper stated briefly some of the results airived at, leavhig the 
data for fhrther oommnnication at AiU length. The IbUowing are some of its 
results: The old dogma which Home Tooke fismoied he had discovered, that 
all the numerous words which we generally call partidee^ sach as prepositions 
and conjunctions, and the syllables and letters which modify root words in 
the way of derivation, conjugation, and declension, were originally vital words, 
having definite meanmgs, is perfectly true of the Tartar tongues^ and the £stct 
is found in them in every stage of development The distinction between 
monosyllabic and polysyllabic languages is without foundation, polysyUablea 
being merely iterations and accretions of monosyllables; and the languages 
do^ in fact, graduate into each other. The researches of Mr. Hodgson demon- 
strate the affinity of the Si&n, Horsok, Tibetan, Indo-Chinese, Himalayan, 
and Tamulian tongues, by identity of roots, identity of compounds, and, above 
all, by the absolute uniformity of the laws regulating them. All the Tartar 
tongues, fix>m America eastward, through the Old World to Oceania, consti- 
tute one great family. All the Tamulian languages, and those of the aborigi- 
nal tribes of India, are of one class, and that dass is Tartar. All derive tiieir 
vocables £rom the Northern tongues, either directly or viA Indo-Ghina, and the 
routes or relative lines of passage are plainly traceable. A great many Arian 
vocables, even in Sanscrit, are Tartar, as well in their composite and ordinary 
state as in their roots. Mr. Hodgson is finally of opinion that the Tartar 
tongues, taken all together as a great unity, throw a brilliant light on the 
state of language in general, as it existed prior to the great triple diviaiaa 
into Semitic^ Iranian, and Turanian language& 
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OH TEDS CHEMICAIi EQUIYALBNTS OF CEBTAIN BODIES, AND 
THE BJELATIONS BKTWJSEN OXYGEN AISTD AZOTE. 

Thb foUowing is aa abstract of a paper recently read before the Boyal 
Society of Edinburgh, by Professor Low: 

The author commences his paper with a review of the opinions entertained 
by Balton, Berzelins, and others, regarding the equivalent numbers of hydro- 
gen, oxyg^, nitrogen, and carbon, which have been differently fixed accord- 
ing as we start fi-om combination by weight or by volume. He remarked 
that while either view was perfectly suited to explain all the general phenom- 
ena of decomposition, yet since chemists had begun to examine the phenomena 
of substitution, it became apparent that it was absolutely necessary to employ 
the equivalents determined by weight. The author then proceeds to show 
that on a proper comparison of the properties of these elements, and of the 
constitution of their compounds, their atomic weight must be hydrogen 1, 
carbon 6, nitrogen T, oxygen 8. 

Eeference is then made to the nature of azote^ and to the opinion more than 
once expressed since its discovery in 1*7 7 2, that it might be a compound, and 
to the views of Davy and Berzelias, the latter of whom supposed it must con- 
tain an inflammable base, which he proposed to term nitricum. The author 
stated that he had long since arrived, by an entirely different line of argu- 
ment, at the conclusion that nitrogen was a compound substance containing 
carbon ; and as no other element can possibly combine with that substance so 
as to produce a compound whose equivalent shall be 7, except hydrogen, he 
concludes that azote is actually represented by the formula H. Pursuing 
the same line of argument, he pointed out that oxygen might be a compound 
of azote and hydrogen, and referred to certain properties of azote as indicat- 
ing its compound nature. The author concludes his paper by showing how, 
in all probability, other elements might actually be considered as compounds, 
referring particularly to selenium and telluriimi, chlorine, iodine, and bromine^ 
and the metallic basis of the alkaline earths and alkalies. 

OK THE ABSOBFnON OF 2k£ATTER BY THE SUEFACES OF 
BODIES. 

At tiie meetii^ d the British Association, Sir David Brewster stated that 
if we smear, very slightly with soap, the sni&oe of a pieoe of glasB, whether 
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•rtifloiaUy poliflhed or f\ued, and then dean it perfectly with a pieoe of oham- 
018 leather, the sor&ce, when breathed upon, will exhibit, in the most brilliant 
manner, all the colorB of thin platea. If we breathe throogh a tube, the colon 
will be arranged in rings, the outermost of whidi is black, ooirespouding 
to the center of the system of rings formed between a convex and a plane 
surface. In repeating this experiment on the sor&ces of other bodies^ Sir 
David found that there were several on whose sor&oes no ocAan were pro- 
daoed. Quartz exhibited the colors like glass, bat calcareous spar and several 
other minerals did not. In explaining this phenomenon, the author stated 
that the particles of the soap, which'are dissolved by the breath, must either 
enter the pores of the bodies or form a stnmgly adhering film on their surftoe. 
This property of appropriating, temporarily, Hie particles of soap, beoomeB a 
new distinctive character of mineral and otiier bodies. 

PBEPABA.TIOK OF AMMONIA IN THB SMKLTINa OF IBON. 

The following suggestions firom the London Mining Jouimalt by Mr. T. H. 
Leighton, are worthy of consideration : 

'* The vapors which escape fixnn iron blast furnaces may be regarded simply 
as the atmosphere highly charged with carbon, or as a mixture of carbonic 
oxyd, cyanogen, and nitrogen. When steam, at a sufficiently high tempera- 
ture, and air excluded, is mingled with these gases, the oxygen of the steam 
decomposes the cyanogen, and converts the carbonic oxyd into carbonic add, 
while the hydrogen and nitrogen combine to form ammonia ; thus carbonate 
of ammonia will result ; but as it may prove difficult to condense this effectu- 
ally, if the vapor of ammonia were conveyed into a chamber charged with an 
insoluble lumpy material, so arranged that the ammonia^ in ascending would 
come in contact with a cold solution of salt trickling down, carbonate of 
soda and muriMe of ammonia might be at once obtained. IE, however, an 
ample supply of sulphate of iron could be procured, it would be more advis- 
able to fix the ammonia by means of sulphuric acid expelled £rom sulphate 
of iron, because at the same time, pure oxyd of iron would be produced, 
which would prove valuable in the subsequent forging of iron. Alkali refiise 
should be composed of sulphuret of calciiun and coke dust. When this is 
acted upon by steam with sufficient heat, the oxygen of the steam converts 
the calcium into lime, while the sulphur and hydrogen pass off as sulphuretted 
hydrogen. When the latter is mingled with the vapOTS firom a dense purely 
carbonaceous fire, consisting of carbonic oxyd and nitrogen, the latter com- 
bines with the sulphuretted hydrogen, and forms sulphuret of AmTnofnia. 
If these vapors are then partially cooled down, and a large quantity of cool 
air admitted, the carbonic oxyd becoming carbonic acid, combines with 
the ammonia, and disengages sulphur; thus carbonate of ammonia and sub- 
limed sulphur might be obtained. I^ on the other hand, tiie heat of the va- 
pors is maintained, and a large quantity of heated air thrown in, the sulphuret 
of ammonia is converted into sulphite, which rapidly passes into sulphate 
«f ammonia, by mBaus of which more s^t may be decomposed; and thus 
alkali leAiae nu^ be brought to yield solpbafce of soda» muriate of ammoniai 
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and carbonized lime dtist Thia latter material win be vikiabie in agriool- 
tuie ; it should be worked into the laad when prepariag it for seed, moriata 
of ammonia being afterward applied to the growing crop, when the first 
shower of rain will carry it into the soil, when carbonate of ammonia will be 
disengaged in direct contact with the root of the plant By treating gypsum 
as sulphate of lime, with small coal and high heat in a reverberatory funiaos^ 
it would be reduced to sulphuret of calcium, and may, by a similar mode of 
treatment, yield the same product as alkali refuse. 

KEFUSE OF SMELTINO FUENACBS. 

The production of iron by the smelting-fumaoes of Great Britain has reached 
8,000,000 tons annually; and by a moderate caksulation, it may be assumed 
that for every ton of iron two tons of slag are formed, making an aggregate of 
at least 6,000,000 tons of this hitherto reftise material Not only has this 
vast accumulation of slag been to the present time comparatively useless, but 
it has proved an incumbrance and source of heavy expense to the ironmasters ; 
for it is calculated that a sum of not less that £150,000 sterling is annually 
expended by and lost to them in removing the unsightly heaps fix>m their 
premises, to be used as the most worthless of materials in mending old roads^ 
and in filling gullies and other vacant i^iaces. 

Within the past year, however, a c(Hnpany has been formed in England for 
the purpose of turning this heretofore waste material to a useful account, 
under the direction of Dr. W. H. Smith, of Philadelphia, the patentee of the 
process. In a paper read before the London Society of Arts, Dr. Smith stated 
that according to the treatment it receives, slag can be rendered brittle or 
tough, hard or soft, compact or porous, rough or smooth. It can be cast into 
as great a variety of forms, solid and hollow, as iron itseli^ with the superior 
advantage of being susceptible of the admixture and blending of oobrs, so as 
to render it equal in brilliancy to agate, jasper, malachite, the variegated 
marbles, and other more valuable varieties of the mineral kingdouL When 
properly annealed, it can be made to acquire a sur&ce, or texture, at least 10 
times as durable as that of marble, and is sosoeptible of a polish equal to 
agate or cornelian. As a building material, slag can be readily adapted to 
any variety of architectural design, firom the simple slab to the most ornate 
and complex decoration; while its beauty and durability chiefly recommend 
it as an article of luxury. 

Dr. Smith entered into a comparison of the relative expense of the manu- 
focture of day bricks as compared with that of bricks or blocks of slag; and 
he reminded us, that in making bricks of the latter, the raw material costs 
less than nothing, inasmuch as the ironmaster saves by its utilization the 
heavy expenditure now attendant upon its removal from the frimace premisea 
In fiismg slag for the operation of casting no expense is incurred, inasmuch as 
this item of expenditure is charged by the metallurgist to the metallic and not 
to the earthy products of the smelting operation ; whereas, in making bricks 
of day, the raw material has an intrinsio value, while the conseoutive qpera- 
tions of digging the day, preparing it for use, and transporting it^ added to 
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tibe prooeflBof prasBing and annealing, consmne at least twice as mnch time and 
labcv as are employed in working slag. "From those simple, yet dear data^" 
observed Dr. Smith, "we can fidrly infer that the cost of maldng day bricks 
will be doable that of making blodra, tiles, or more decoratiye and yalnable 
artides ftom dag. By extending this calculation to other products, such as 
maible slabs, oolmnns,^ carved aidntectaral ornaments of stone, eta, and in 
oar estimate contrasting the plastic power of fosion available in dag with the 
labraious hevnng and fitdiioning by mechanical means required for blocks of 
marble and other stones, we may arrive at stiU more satis&ctory results in 
proving the commercial value of slag." 

The samples which were exhibited and examined by the auditory exdted 
general admiration, from the doseness of the texture, the height of the polish 
and the beauty and apparent durability of the artides. Some of them had 
been made from the slags of American furnaces, others from those of the fur- 
naces of France and England ; and it was evident, from then: inspectuHi, that 
the commercial value expressed in the above calculation was by no means 
extravagant — London Mining JovmdL 

FUSIBLE SAFETY-PLUGS. 

It is well known that plugs of metal composed of some alloy fhsible at a 
comparatively low temperature, have been prescribed for steam-bdlers, especially 
those of the steamboats on our Western waters, so as to insure greater safely 
to the traveling community, as well as to engineers themselves. Some have 
contended that these plugs were a perfect protection against too high steam 
pressure (wheroby its heat is increased) and also against low water in boilers; 
others again have contended that they were of no use whatever, not being 
uniformly reliable, eitiier as to the degree of heat at which they will melt when 
new, also by altering their nature entirely when used for some time, so as to 
be in no manner different from tiie metal of the boiler itself as it respects mdt- 
ing. This subject being referred by the St. Louis Assodation of Steamboat 
Engineers to a committee of its members, they have examined into the matter 
and made a report of their labors. In that report they mention the experi- 
ments with Easton's and Evans's safety-guards of fusible alloys, and point out 
tiieir uncertainty, and conclude as follows: — 

" Finally, after having given this subject our most careful consideration, and 
after having proven our opinions, by many years' experience as practical en- 
gineers, during which we have had the most ample means of determining the 
value of alloy safety-valves, we have arrived at the candid conviction that they 
are useless to the engineer, and of no protection to the traveling public. If 0<»i- 
gress shall still indst upon the use of frtsible alloy safety-guard, we respectfully 
adc that it will cause such mvestfgation to be made and sudi manu&ctures of 
these alloys establidied as will insure them to be uniform in operation and 
satisfhctory in their results (if these are practicable), and that the mechanical 
device, by which the alloy may be applied, be left open to the inventive ge- 
nius of the country; the best of which to be determined from time to time 
by some proper and competent authority." — Sdmt^ American, 
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la referanoe to the abore subject^ we wocdd add that Pra&flacMr Jaaiea OL 
Booth, of Philadelphia^ is now engaged, by the order of goyemment, in an 
extensive series of experiments on fiisible alloys, and their employment in con* 
nection with steam-boilera A report of great yalue may be anticipated.*- 

USE OF ZOrC FOB THE SHSATHIKa OF VBSSXLS. 

The Tidlle IContagne Company of Belgiimi are now engaged in mannikcv 
taring extensiyely 2dnc for the sheathing of yessels. In a pamphlet issued 
they present testimonials of the nse of zinc sheathing uiTarions ships for eighty 
nine, and even twelve years. The average duration of a zmc suit is, however, 
fixed at six years. The superiority of the zmc to copper in point of durability 
is based on the following grounds : — 

1. It is used in thicker sheets than either copper or yellow metaL 

2. It does not oxydize or coirode, as copper or brassy by immersion in sea- 
water ; on the contrary, it is covered with an adhesive coat of peroxyd, which 
becomes a permanent protection to the body of the metaL 

3. When bamades or sea-weeds that may have gathered upon it, &D, or 
are scraped o£f, the metal remains almost uninjured, while, with a copper or 
brass sheathing, they commonly leave it greatly thinned, eaten through, and 
onmibling off. 

The cost of copper in sheets, in relation to Hiat of zhic^ is generally as 3)^ is 
to 1 ; if to this be added tiiie well-known fact that a suit of copper sheathing 
seldom lasts more than four years, the economy of using zmo will be self* 
evident. The same condusbn applies to brass or yellow metal sheathing, tha 
cost of which is only one sixth less than that of copper, and which is acknowl- 
edged seldom to last more than three years. 

An attempt has also been made wHli success^ to construct a vessel entirely 
of zina A schooner built of zbic constructed at Nantes, France, in 1854^ 
has since been employed as a regular trader between Marseilles and Bio 
Janeiro. The zinc plates used overlapped each other one inch, and were 
riveted with wrought zinc rivets, one and a quarter inches apart. 

A zinc vessel, while it is hardly inferior in strength to one of iron, has over 
the latter many advantages : 

1. It will cause no deviation of the compass. 2. The plates not being liable 
to corrode or rus<^ do not require painting. 3. In ordinary cases of coUisioi^ 
while iron would in all probability crack or break, causmg a leakage in iho 
▼essel, zmc would yield and bend witiiout endangering the safety of the vessel 
and hands, or interrupting her course. 4. In ^e event of stranding near 
shore, and in a position and under circumstances allowing salvage, the zmo 
hull might be cut or sawed in pieces, having a real value, while the iron huH 
would be abandoned as worthless. 

NEW METALLIC ALLOYS. 

Messrs. de Buolz and Font^iay, of Paris, have uivented an alloy which 
may be employed for almost aU purposes to which silver is usually employed^ 
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The improred alldj is oomposed only of ril^er, copper, and purified nickel ; 
which metals may be combined in any Buitable proportions, but the following 
are preferred: — SQyer 20 parts, nidcel from 25 to 31 parts, and the rest np to 
100 parts in copper. An alloy is thus produced containing 20 per cent, or 
thereabouts, of silver, and donstitufing sUver of the third degree of finenesB, 
thus reversing the proportions of the ordinary composition of the second de- 
gree ; this latter containing 800 parts of silver and 200 of alloy, whereas the 
improved compound contains 200 pairts of silver, and 800 parts of alloy. The 
copper employed must be- the purest obtainable in commerce ; and the nickel 
•hould be purified by some suitable process. Although, the proportions above 
given are those generally employed for the production of the improved alloy, 
the proportion of silver may be variously increased up to the following limit : 
— silver 30 parts, nickel 31 parts, and copper 49 parts. Tot^ 110 parts. It 
is advantageous, first, to melt the copper and nickel in the granular state, and 
afterward to introduce the silver; and the flux to be employed in this state 
consists of diarcoal and borax, both in the state of powder; and the ingots 
obtained are to be rendered malleable by annealing fi>r a considerable time in 
powdered charooaL It has also been ascertained that phoq^orus can be 
usefully introduced into these alloys, and, in certain cases, extracted after the 
required effect has been produced by it. The operation is as follows : — ^Fhos- 
phuret of copper is prepared in the ordinary way, and its richness in phoo- 
phorus is ascertained by analysis. This phosphuret of copper is then re- 
melted and granulated; after which the following mixture is melted: — ^Phos- 
phuret of copper 49 parts (of sudi a strength as to be capable of introducing 
into 100 parts of the aUoy fix>m 1 to 20-lOOOths of phosphorus), nickel 31 
parts, and silver from 20 to 40 parts, or more, as desired by consumers. It 
must be well understood that the silver must not be introduced into the alloy 
until the phosphuret of copper and the nidcel are completely melted, and 
oombmed or mixed. The effects jnoduced by this introduction of phosphorus 
are to augment the fusibility of the alloy, causing it, when melted, to run in a 
very limpid state, to obtain a closer grain, to avoid all porosity, and to have 
a greater homogeneity, and finally to render the whiteness greater. 

AUoyafor Jowmai Boxes. — ^The following daim for a new alloy for journal 
boxes has been patented by Joseph Garrat, Sen., of Indianapolis, Ind. : — "I 
daim the production of an alloy of a bluish gray color, which, while it has 
unsurpassable anti-friction qualities, has also suffident tenadty to allow of 
journal boxes being formed of it) that do not require the protection of outer 
casings of a harder metal; the said alloy being 0(»np08ed of zinc, copper, and 
antimony, in about the following proporti(»is, viz., seventeen parts zinc, one 
part copper, and one part and a half of antimony, or any other mixture sub- 
stantially the same, and whidi will produce the same effect" 

"Boxes," says the Scientific Americcm^ "formed of this alloy, possess in- 
herent strength and hardness sufficient to prevent them being pressed out of 
form, as is the case with Babbitt metal The latter has to be encased with 
brass or some very hard substance. This new alloy causes as little, if not 
less fiiction, than brass boxes, or those formed with the Babbitt metal. They 
are easQy worked, receive an excellent polish, and as they can be manufiw)- 
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tared mach cheaper than common boxes, their ilse on railroads and ererf 
epecies of machineiy, would probably effect an important economy." 

ON AIXOTS OF ISOK, POTASSIUM, AND ALTTMINUM NOT SUBJECT 
TO OXTDATION. 

Professor Calvert at the British Association stated that he had snoceeded 
in preparing the following alloys of iron and alnminum : 1st alloy, 4 equiva- 
lents of iron; 1 do. of potassinm: 2d alloy, 6 equivalents of iron; 1 do. of 
potassium. These alloys were prepared with a view of solving one of the 
great chemical and commercial questions of the day — ^namely, that of render- 
ing iron less oxydable when expc^ed to a damp atmosphere ; as it is believed 
that no kind of coating can be discovered which will resist the constant fric- 
tion of water, as in the case of iron steamers. Professor Calvert has also 
succeeded in producing two new alloys, composed of iron, combined with that 
most valuable and extraordinary metal, aluminum. These alloys are com- 
posed as follows : — 1st, 1 equivalent of aluminum; 5 do. of iron; 2d, 2 equiv- 
alents of alummum ; 3 do. of iron. The last alloy presents the useful 
property of not oxydizing when exposed to a damp atmosphere, although it 
contains '75 per cent of iron. 

ON THE INDUSTRIAL EMPLOYMENT OF EABTHT METALS. 

The great affinity of aluminum for carbon, with which it forms a very 
Stable and exceedhagly hard alloy, renders it valuable in the manufacture of 
steel. It serves to fix the carbon in the metal, so that the same piece of sted 
may be heated and tempered several times without alteration. Aluminum 
generally gives steels and alloys of great hardness very white, dull, and 
damasked. These alloys are ductile and malleable. The alloys of silicium, on 
the contrary, have a short granular fracture, are of a dull white, without any 
luster. They are excessively hard but brittle, and become more and more so 
m proportion as the quantity of silicium is mcreased. 5 or 6 per cent of sili- 
cium renders metals and alloys capable of bemg pounded like stones under 
the pestle. — Comjptes Rendus. 

ON THE ELECTBOLYTIO PEEPABATION OF THE ALKALINE AND 
EABTHT METALS, BY DB. MATTHIESSBN. 

Induced by Bunsen's experiments upon the alkaline and earthy metals, the 
author has endeavored to prepare these bodies by electrolysis in Bunsen*8 
laboratory. The treatment of chloride of calcium, chloride of barium, and 
chloride of strontium, between two large plates of charcoal, presented peculiar 
difficulties which required to be got rid of. These arise from the circumstance 
that the metallic granules deposited upon the anode are carried over to the 
cathode by the currents produced by the evolution of chlorine at the latter. 
The metals bum at both poles with flames. At the metallic pole oxyd is 
aeparated from the protochloride, which becomes basic, frx)m the action of the 
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moutare of the air; and by this means the coirent very soon becomes toa 
weak. As Buneen has found that the decomposition of the chlorides into 
metal and chlorine depends espedally upon the density of the cuirent, par- 
ticular attention was to be paid to the falfillment of this condition. By the 
employment, opposite to the great positive charcoal-pole, of a wire of liie 
thickness of a knitting-needle, the reduction of potassium, sodium, calcium, 
rtrantium, eta, took place so easily that the author regards this experiment as 
one that may hereafter be peiformed at lectures. It is, however, difficult to 
obtain the separated metals in large globules, for this purpose the author 
has suggested the three following methods : 

1. The emidoyment of a platinum wire as the positive pde. By this means 
tlie metal is alloyed with the platinum. 

2. Two chlorides are melted together, in smple atomic proportions, to form 
a fluid double chloride ; the temperature is regulated so that a solid cacust is 
only formed round the negative pole. On cooling, this is found filled with 
metallic granules. 

3. The separation of the metal is affected immediately beneath the surfooe 
of the fused chloride, by means of a pole composed of a pointed iron wire. 
It remains protected by a thin stratum of the fused chloride, which covers it 
like a varnish, and collects in masses of the size of a mustard-seed. 

Oakifim. — ^The method here first described is, it must be confessed, uncer- 
tain in its results, but, in favorable cirumstances, it furnishes globules of cal- 
cium of the size of peas. A mixture of 2 equivalents of chloride oi calcium 
witiii 1 equivalent of chloride of strontium and muriate of ammonia is 
melted in a Hessian crucible until the last-mentioned salt is volatilized; a 
cylinder of uon, serving as a positive pole, is then inunersed in the fused mix- 
ture, together with a narrow day cell of the length of a finger, previously 
heated to redness and filled with the same fused mixture ; this serves for the 
reception of the negative pole, which consists of a piece of iron wure, or a 
stick of charcoal of the thickness of a knitting-needle. When the fused 
chlorides in the clay cell stand from ^ an inch to 1 inch higher than in the 
crucible, the heat of the charcoal fiimace may easily be regulated so that a 
solid crust shall be formed only in the clay cell ; beneath this the separated 
metal collects, without coming in contact with the clay ceU. If the current 
firom 6 charcoal and zinc elements be then allowed to pass through for fix>m 
half an hour to an hour, a large quantity of reduced calcium is obtained. 
But in general, by this process, the calcium is found in a pulverulent form di£> 
fiised through the mixture of chlorides, which violently decomposes water. 

The metal is obtained with more certainty, although in smaller fused glob^ 
ules, by putting the mixture into a small porcelain crucible, such as is used 
for the calcination of precipitates, heating by charcoal or the spirit-lamp, and 
passing the current through the mixture by a charcoal pole of as laiige size as 
possible, and a piece of iron piano-forte wire (No. 6), not more than 2 lines in 
length, which is united vrith the negative pole of the battery by means of a 
stronger wire reaching dose to the surface. A small crust is to be formed 
round the wire at the sui&ce. To collect the small globules deposited on the 
wire, the latter must be taken out about every three minutes, together with 
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the small crust The globules are. crushed in a Bi<»iar, and the flattened 
granules are then picked out. 

It may also be obtained in very small granules, but with more difficulty, by 
just toudiing the sur&ce of the fused mass of chlorides for a minute or two 
with the tip of the wire, so that the action ^of the current produces a sort of 
appearance of fermentation. The globules are rather larger than when the 
point of the wire is immersed and withdrawn untQ an electrical flame makes 
its appearance. By this means an alternate heating and eooling is produced 
by which the pulvmilent metal is fused together. 

Properties of Oakwim. — ^The properties of the metal prepared in the above 
manner are as follows. Some of them haye hithwto not been correctly reoogp- 
nized: 

It is a pale yellow metal, of the color of bell-metal, or of silver allqyed 
with gold. Fre^y filled 6pots appear paler and remarkably glittering. 
^'i^i^'Cture-jagged, becoming granular, it is very ductile, and may be cut, bored, 
or filed. A piece of the size of a mustard-seed could be beaten out to a leaf 
of 10 or 15 millims., and then only show a few breaks at the margm. In 
dry air it remains i^tiining, but soon tarnishes in a moist atmosphere. It melts 
at a red heat on i^tinum foil, and then bums with a splendid luster, so that 
pieces of the quarter the size of a pin^s head give a ball of fire of a cubic inch 
in size. Calcium filings thrown into the flame of a spirit-lamp give beantiM 
stellate sparks. Dry chlorine has but little action upon it ; when heated in 
chlorine gas, or in vapor of iodine on 1»omine, it bums with bright incandes- 
cence. When thrown upon boiling sulphur, it combines with it, with violent 
evolution of flame. It combines with vapor of j^iosphorus, without incandes- 
cence, forming phosphuret of calcium. With hot mercury it readily forms a 
white amalgam. It violently decomposes water, becoming converted into 
hydrate of lime. Dflute nitric^ muriatic^ and sulphuric adds &ciMtate the 
ozydation. Thin lammse fliequently become ignited under the surfiioe d dilute 
nitric acid ; m concentrated nitric acid it retains its bright sur&ee, and is only 
attadced at a boiling heat- With distilled water as the exciting fluid, it be- 
haves negatively with potassium and sodium, positively with magnesium. It 
is not, however, reduced from its chknide by potassium <^ sodium. — lAA%(f9 
Awuden^ xdii p. 2*7*7. 

ON snjciuM A2n> titaniuk. by h. sainte glaibb dbville. 

Among the c(»npounds of oxygen with simple bodies, there is a group of 
substances whose analogies are incontestible, and whidi may be characterized 
by a single feature in their history. These oxyds, which are not acted upon 
l^ chlorine alone, become converted into dsdorides when in contact with 
charcoal, under the influence of a current of chlorine at a moderate tempera- 
ture. Among them I shall mention tiiose which wUl be referred to in this 
note, namely, silica^ titanic add and boracic add. The radicals of these 
g«iieraUy-<yjQu8ed substuices have not yet been studied in all their details^ 
and I now bf before the Academy the result of my researches upon this 
suljeot 
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When sodium is treated with chloiidd or flamde <^ sQiclum in a tray 
placed in a porcelain tube heated to redness, the last traces of the metal may 
be removed ; and all that is then necessary is to wash the residue, in order 
to obtain silkuum with all the characters attributed to it by Berzelius. But 
if the portions which do not adhere to the tray be selected, put into a crucible, 
surrounded and covered with pure fiised chloride of sodium, and heated to a 
Buffidentlj high temperature for the volatilization of the greater part of the 
alkaline diloride, two kinds o( products are obtained, which vaiy according 
to the temperature and the nature of the flux. In the first place the graphit- 
oid siHcium may be produced: ftised miiAiniw is also obtained in the midst of 
a gangue which resists the action of heat ; it is then frequently crystallized. 

Oiystallized silicium has much resemblance in color with specular iron ore 
when a little iridescent Its form can not be exactly measured, the &oes of 
crystals being always curved ; but the form presents so dose a resemblance 
to those of the diamond, that this comparison has been made immediately by 
fill the mineralogists to whom I have shown it In this state silicium cuts 



The analysis of the crystals which accompanied the spedmen exhibited 
furnished the following results: — 100 silicmm gave 205 of silica; calculation 
requires 209. The small quantity of matter which was wanting also contained 
silica and iron, but in proportions which might be neglected. Thus wiiifiimTi, 
like carbon, beside which it has been placed in the series of metalloids^ is 
capable of assuming three distinct forms: — 

1. The silidum of Berzelius, which represents ordinaiy carbon. 

2. Graphitoid silidum, whidi corresponds with graphite, and is obtained 
under the same drcumstances as artificial graphite. 

3. Crystallized silidum, whidi is the analogue of the diamond. 
Silidum, consequently, differs from the metals in every respect 

I also exhibit some fused silidum; which has been extracted firom different 
gaagues. I can not, however, state exactly either the temperature, whidi 
was very high, employed in this new experiment, or the mode of preparation 
which is most proper for attaining a certain result I must observe only that 
silidum takes up iron, wherever it exists, even in vessels of common porce- 
lain, which it corrodes in a singular manner.* In preparing silidum, it is 
necessary, therefore, to exhaust every precaution in the purification of the 
original materials, particularly the sodium; to analyze it, it is put with a few 
drops of nitric add into a small crudble of Sevres porcelain, and a very small 
quantity of pure hydrofluoric add is added (silidum, when strongly heated, 
resists the action of hydrofluoric add and nitromuriatic add); it should dis- 
solve entirely, and the liquid, when evaporated to dryness, should have no 
tr%c6 of ferruginous matter. 

Silidum alloys metals, especially ooi^per, to which it communicates a hard- 

* It reacts upon alumina, at least in the presence of bases, ftimishing vitreous products 
which appear to be new, and which I am at present engaged in analyzing. The Tesseli 
which I prefer are crucibles of coke, calcined, and immersed while still hot In boiling 
muriatic add. After remaining ibr some time in the add, and bdng rei»eatedly washed* 
these crucibles are yery good. 
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nesB 80 great thafc tiie metal resfrts the adaon of the file. This is copper- 



Titaoixmi, obtained by exactlj similar processes, and^calcined in cradbles of 
almnina^ is infusible at a temperature which causes the vaporization of platin- 
um ; it resembles yery iridescent specular iron ore, and dystallizes in prisms 
-with ft squaro base.— Cbmp^ BenduSf April 30th, 1855, p. 1034. 

ON THE MSTAIi ALUMINUM. 

M. Wdhler having contested the priorily of the extraction of the metal 
aluminum from alumina -with M, Deville, Had latter has replied in a paper 
before liie Erendi Academy urging that the metal he has obtained by sodium 
and by using new apparatus, differs essentially in the distinctness of its 
reactions fiom the aluminum of M. Wohler. This difference is due to im- 
purities which can not i>oesib]y be removed when the operation is made in 
platina vases: and he asserts that he has ascertained by minute analysis that 
the aluminum prepared according to M. Wohler's meljiod contains soda and 
the platina: now platina raises the point (^fusion of the alloy, and the sodium 
takes from it its most precious properties: making it subject to the influence 
of bcaling water and the weak adds, whUe pure aluminum reosts them; fur- 
ther imperceptible but pure globules have remained tHS^e months in sulphuric 
acid or weak nitric acid, and have not yet been in the least degree changed, 
and in boiling nitric add the dissolution proceeds so slowly that M. DeviUe 
was forced to abandon that method of analysis; lastly, if a globule of pure 
aluminum was dropped on red hot and melted caustic soda, it resisted that 
en^getic agent. The aluminum employed in these experiments (it has been 
analyzed) was perfectly pure, and it is upon these properties, joined to its 
inaJteration when exposed to the air, that M. Deville grounds his hopes to 
make it useful It is also worth attention that while M. Wdhler obtained 
merely microscopic globules, M. Deville now produces masses of it whose 
volume is limited only by the quantity of matter employed. He ended this 
reply by suggesting that other more common metals than aluminum, are 
perhaps less known than may be thought, and he expressed the hope that 
when he shall have completed a memoir on the pure metals produced and 
melted by certain yet secret processes, which he has long been preparing, he 
shall exhibit some unexpected results. Thus he instanced, cobalt and nickel 
which possess useful physical properties, such as malleability, ductility, devel- 
oped to a most extraordinary degree ; further they enjoy a tenacity fiu: ex- 
ceeding that of iron, which hitherto has passed as the most tenadous metal; 
for according to the experiments made by M. Wertheim on these metals, the 
weights which determine the rupture of wires of iron, cobalt, and nickel of 
the same dimensions, are 60 for iron, 115 for cobalt, and 90 for nickel, which 
shows the tenacity of cobalt double that of iron ; besides, nickel and cobalt 
ore worked at the forge with the same fadlity as iron, are oxydized less easily 
th«n iron, and are susceptible of being employed in the same manner as iron. 

The following is an abstract of a report presented to the French Academy 
on the subject of aluminum and its preparation: — 
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« The thorough woiUng of alnmimim bj means of the chloride of this meM 
and sodium, is, bj geueral admission, a great acquisition to science. M. 
Derille procured (^ride of aluminum by oaumng the dilorine to react on a 
mixture of alumina and coal-tar, previouslj calcined. The operation was 
effected in ft gas retort with extraordinary fiidlitjr and perfection. The result 
of M. Deville's obserrations is that the action of the chlorine is prooned upon 
a layer of one, or at most, two decimeters of the mixture, so that the absorp- 
tion of the gas is always complete. The condensation of chloride of aluminum 
is effected in a chamber of masonry lined with tiles. This chloride is so com- 
pact that it can be seen on the table, of considerable density, and composed 
of yellow crystals. Very slightly ferruginous, it is purified completely during 
the process of extracting the aluminum, in which its vapor passes over iron 
filings heated to 400° 0. or thereabout The seequi-chloride of iron, as rolatile 
as the chloride of aluminum, is changed by contact with the iron, and beccmies 
comparatively very fixed. The vapor of the chloride of aluminum rising fimn 
tlie apparatus forms colorless and very transparent ctystals. Sodium is being 
prepiu^ the meanwhile in large and small vessels with remarkable &cQity. 
Having studied with particular care the influence of temperature on the sm> 
fiices exposed to heat, and ihe activity of the vapor of sodium as it escapes 
tcom the apparatus, M. Deville is convinced that, by property regulating the 
relation between the fieated sur&oes and the section of tubes firom which the 
sodium issues, one could procure this metal at a moderately high temperature^ 
about that, pertiaps, of the melting point of silver. Already even the cylm- 
ders are much less heated than are the vessels used in the manu&cture of 
zinc. The author is now employed in producing sodium in continuous ap- 
paratus. 

" As to the reaction of tiie chloride of aluminum upon the sodium, that is 
done in metallic tubes, the f<»in and management of which are not yet suffi- 
ciently scientific. In this particular there is yet something deficient. It will 
be remarked undoubtedly, that in the details above there is no menlaon of the 
very reduced price which Messrs. Dumas and Balard have promised. It ap- 
pears that, for the present at least, this price is still very hi^ and very far 
firom being what would be considered the net cost, as stated by us conditioii* 
ally, of the agents necessary to extract the aluminum. Moreover, M« Pum^ 
has not explained himself formally concerning the price even of the new metal 
and he has anticipated too much in this respect. Now, if aodluifL ifla^ oo^ 
lately 1,000 fi-ancs a kilogram, should rise 30 francs mor^ aS; ilj require^, 
three times the quantity of that to extract a proportioin of aluminiBni it will 
be perceived that this latter article would not be so aocesable as ttiey would, 
have it seem, not to mention other particulars which increase the expense. 
Still there is reason to believe that a fi^otoiy etf alumkium established at Mar- 
seilles, turning to account the chlorine of muriatic add, which is produced in 
superabundance, and the aluminum of certain deposits in the vicinity, CQul^ 
offer this precious metal at a j»ioe sufflcientiy low to place it sh<Jrt^y tao/BBQ 
the more common ones, 

"Scarcely has aluminum been ranked among metals belbre, independentiy 
of the unexpected service it will render as such to the arts and scienOBs^ ik^ 
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I to figure as an etoctro-cSieiiiical agent la a no less remaikable manner. 
The director of the galvano-plastic department of the Mint, M. Hulot, sub- 
mitted to the Academy, through M. Dumasy some assays in which this metal 
was substitnted for platina as an electro-negative element in the piles to a 
'single liquid. M. Hulot has succeeded, not without great diflaculty,'"in rolling 
perfeetly and without loss, an ing^t of aluminum of thirty and some gram's, pro- 
eared from one of the first meltings of this metal obtuned by M. Rousseau — ^less 
white than at first, and containing traces of iron and siiicium. A connection 
of alxumnmn and zinc amalgamated for a long time, charged with water acid- 
olated with a twentieth of sulf^uric acid at 66^, disengaged during the first 
boors considen^le hydrogen, and produced a current equal, if not superior, 
to that of a connection of platina and zinc excited to the same degree. The 
^thor asserts that the next day the electro-motive force of the pile was re- 
duced nearly one quarter; but he remarks that, it suffices to immerge the 
aluminum in nitric add, or still better, as it appears, in sulphuric acid — ^as it 
is expedient to effect it at once— to give to the circle its first force. 

" As aluminum is nine times lighter than platina^ and presents also a surface 
nine times more extended than the latter metal, with an equal thickness, its 
substitution for platina should be productive of real advantages, above all now 
tftiat its price has become very accessible. The aluminum here spoken of is 
yery difficult to forge. In order to roll it, it has been found necessary to an- 
neal it at each pass. By deposing copper electro-chemically on a plate of 
aluminum, they have succeeded, by the aid of rollers, in reducing it to very 
thin plates. Hard alummum acquires by annealing an inflexibility which 
would make it of great use in the suspension of all kinds of scales for assays 
or analyses. This metal is so light that, the weights of the system being the 
same, the arms of the beam can be elongated a great deal, and long blades 
can be phtoed even on the extreme points of suspension, as on the center of 
oscillation. The author does not doubt that in weighing 20 grammes, the 
sensibility of the balance would not rise a half-millionth." 

The price of aluminum a short time since in France was about the rate of 
gold. IC. Dumas, in a recent oonununication to the Academy, stated that, 
owing to recent discoveries redudng the expense of extracting it, the cost of 
production was now about one hundred times less; and M. Balard, another 
m^nber, stated that there was little doubt that the efiect of competition in 
its manufiicture, together with the advantage of throwing it open to the in- 
dustrial resources of the world, would be to reduce the price as low as five 
francs the kilogram, or about forty cents a pound. 

This important result is mainly attributable to the facility with which we 
are now able to procure pure sodium in abundance, which is the active agent 
Soft the revivlcation of aluminum, and which was at one time very expensive. 
2C Dumas observes that the genendization of the procedure of M. DevOle, the 
application of chlorine to the extraction of metals, forms a new era in metal- 
lurgy. Among the numy remarkable qualities of aluminum, such as its re- 
sistance to oxydation, either in the air or by acids, its hardness, its wondorfiil 
lightness, its malleableness, the facility of molding it, etc., M. Dumas mentiona 
another, its sonority. An ingot was suspended by a strmg, and being lightly 

10 
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sbnck, emitted the finest tones, such as are obtained only hj a oombiaatioii 
of the best metals. 



PEEPAEATION OF METATJJO LITHIUM. 

Bimsen has continued his observations on the alkaline and earthy metalfl^ 
and has succeeded in isolating lithium upon a sufficiently large scale to admit 
of an accurate determmation of its chemical and physical properties. lithium 
is more easily prepared than the other metals belonging to the same class, and 
its separation forms an easy and certain lecture-room experiment Chloride 
of lithium is to be fased in a small thick porcelain crudble oyer a Berzelius 
lamp, and decomposed by a current of from 4 to 6 Bunsen's elements. The 
current passes from a point of gas-carbon through the fused chloride to an ir^ 
wire as thick as a knitting-needle. After a few seconds a small silver white 
regulus forms and adheres to the wire, gaming irl a few minutes the size of a 
small pea. The mass is to be removed from the fused chloride by passing 
under it a smaU iron spoon, and withdrawing the spoon and the wire electrode 
together so that the metal shall remain covered with a varnish of the faaed 
chloride. The spoon is then to be cooled under naptha, and the metal scraped 
off with a penknife. As these operations may be repeated every three min- 
xstea, an ounce of chloride of lithium may be reduced in a short time. Lithium 
is a white metal having the color of silver, but a freshly cut surface soon be- 
comes yellowish from oxydation. Fused at 180, and quickly pressed up be- 
tween two glass surfaces, lithium gives a mirror which perfectly resembles 
polished silver in color and luster. Its streak is gray, while that of calcium, 
barium, or strontium is yellow. Lithium is also a very tough metal, and can 
easily be drawn to a wire like lead, but its tenacity is much less than that of 
the latter metal. Lithium fuses at ISO**, is not volatile at a red heat, and can 
be welded at ordinary temperatures. Its density is 0.6936, and it is the lightest 
of aU solid bodiea If we take its equivalent at 81.7 (0—100) its atomic vol- 
ume is 137. It is less oxydizable than potassium or sodium — stakes fire at a tem- 
perature far above 180° Centigrade, and bums quietly without sparks, and with 
a white and unusually dense light. The elevation of temperature is here so 
great that a piece of lithium weighing only 0.005 qr. will melt a hole of 36 
millimeters in a piece of mica, upon which it moves "mth a serpentine motion. 
Strontium and calcium bum in a similar manner — ^with a yellowish light, how- 
ever, and not so quietly, but with sparks and a hissing noise. Lithium bums 
in oxygen, chlorine, bromine, carbonic acid, vapor of iodine, and upon fiised 
sulphur, like calcium and strontium, with extraordinary brilliancy and intense 
white light. Upon water lithium floats and oxydizes like sodium, but without 
fiising. Silica glass and porcelain are reduced by lithium under 200° Centi- 
grade, but by calcium and strontium only at a red-heat Caldum and stron- 
tium are not white metals, as has bdbn stated, but show under the polishing 
steel, as well as when reduced to a red-heat and fireshly cut, a beautiful gold 
yellow colot— ^nn. der Ohemie tmd Fharmacie, 1856, xciv. 
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ELECTBO-PLATING WITH THB WHITE ICETALS. 

AluTmmuffn arid SiHcittm obtained fr(nn Clay^ Stone^ and Sand. — ^In fbe Afh 
muU of Scientific Discovery fisr 1855, pp. 235, 236, some acooimt was ^ven of the 
experiments of Dr. Grore, of Birmingham, England, whereby he was enabled 
to effect an electro-plate of the white metals aluminmn and ffllidum, from the 
compomids of their oxyds, day, sand, eta As this subject is one of no littlo 
importance, we give in the following article the experiments of Dr. Gore some- 
what in detail. 

To coat articles of copper, brass, or German silrer with aluminum, take 
equal measures of sulphuric acid and water, or take one measure each of sul- 
phuric and hydrochloric acids, and two measures of water; add to the water 
a small quantity of pipe-clay, in the proportion of five or ten grains by weight 
to every ounce by measure of water (or one half ounce to the pint), rub the 
clay with the water until the two are perfectly mixed, then add the add to 
the clay solution, and boil the mixture in a covered glass vessel one hour. 
AHow the liquid to settle, take the clear supernatant solution, while hot, and 
immerse in it an earthen porous cell, containing a mixture d one measure of 
sulphuric add and ten measures of water, together with a rod or plate of 
amalgamated zinc ; take a small Smee's battery, of three or four pairs of plates, 
connected together intensity fashion, and connect its positive pole by a wire 
with the piece of zinc in the porous celL Having perfectly deaned the sur- 
^auce of the artide to be coated, connect it by a wire to the negative pole of 
the battery, and immerse it in the hot clay solution ; immediately abundance 
of gas will be evolved from the whole of the inmiersed surfece of the artide, 
and in a few minutes, if the size of the artide is adapted to the quantity of the 
current of electricity passing through it, a fine white deposit of aluminum 
will appear all over its surface. It may then be taken out, washed quiddy in 
clean water, and wiped dry and polished ; but if a thicker coating is required, 
it must be taken out when the deposit becomes dull in appearance, washed, 
dried, polished, and reimmersed ; and this must be repeated at intervals, as 
often as it becomes duU, until the inquired thickness is obtained. With small 
articles it is not absolutely necessary, either in this or the following process^ 
that a separate battery be employed, as the artide to be coated may be con- 
nected by a wire with the pece of zuic in the porous cell, and immersed in 
the outer liquid, when it will receive a deposit, but more slowly than when a 
battery is employed. 

To coat articles with silidum, take the following proportions: three quar- 
ters of an ounce, by measure, of hydrofluoric add, a quarter of an ounce of 
hydrochloric acid, and forty or fifty grains either of predpitated silica, or of 
fine white sand (the former dissolves most fireely), and bdl the whole to- 
gether a few minutes, until no more silica is dissolved. Use this solution 
exactly in the same manner as the day solution, and a fine, white deposit of 
metallic silicium will be obtained, provided the size of the artide is adapted 
to the quantity of the electric current Common red sand, or indeed any 
kind of silicious stone, finely powdered, may be used in place of the whito 
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sand, and with equal saooess, if it be preyiouslj bdled in hTdrochloric add 
to remove the red ozyd of iron, or other impurities. 

Both in depositing aluminum and silidum, it is necessary to well saturate 
the acids with the solid ingredients hj boilmgy otherwise yeiy little deposit 
of netal will be obtained. 

Among the many experiments I have made upon the subject, the follow- 
ing are a few of the most interesting: — Experiment 1. Boiled some pipe- 
clay in caustic potash and water; poured the dear part of the solution 
into a glass vessel, and immersed in it a small earthen porous cell containing 
dilute sulphuric add and a piece of amalgamated zinc ; immersed a similar piece 
of bright sheet copper in the allcaline liquid, and connected it with the neg- 
^ve p<de of a small Smee's battery of three pairs of plates ; connected the 
lino plftte with the positive pole, and let the whole stand undisturbed all 
night On examining it next mommg, I fbund the piece of copper coated 
with a white silver-like deposit of metallic aluminum. Experiment 2. Boiled 
ft mass of red sand rock in hydrochloric acid to remove the red oxyd of iron, 
washed it dean with water, and dissolved it by boiling in a mixture of hy- 
drofluoric add, nitric add, and water; immersed in this solution a porous cdl 
with dilute add and zinc, as before ; connected a piece of brass to the zino 
by a wire, and suspended it in the outer liquid, which was kept hot by 
means of a sanall spirit lamp beneath. After allowing the action to proceed 
severol hours, I found the piece of brass beautiftilly coated with white metallic 
siliduiD. Experiment 3. Took one part, by weight, of the same sand-stone, 
after being purified by the hydrochloric add, and 2}- parts of carbonate of 
potash, fused them together in a crudble until all evolution of gas ceased, 
and a perfect glass was formed ; poured out the melted glass, and when cold, 
dissolved it in water; used this solution in the same manner as the fonner 
ones ; allowing the action to proceed about twelve hours, when a good white 
deposit of metallic silidum was obtained. Exp^dment 4. Took some stones 
with which the streets of Birmingham are Macademized ; pounded them fine 
in a mortar; boiled the powder in hydrochloric acid, to purify it from iron; 
washed it well in water, and dissolved it by boiling an excess of it in a mix- 
ture of f oz., by measure, of hydrofluoric add, i oz. of this solution in the 
same manner as the former liquids, and readily coated in it a piece of brass 
with a beautifully white deposit either of aluminum or silidum. 

From these and many other experiments which I have tried, it is quite 
dear that common metal artldes may be readily coated with white metals, 
possessmg similar characters to silver, from solutions of the most common 
and abundant materials, and thus bring within the purchase of the poorer 
classes artides of taste and deanlinesa^ which are at present only to be ob- 
tained by the compaiativdy wealthy. 

BBASS FOBIOSD BT GAXYAJ^aC A&SNCY. 

Copper is more electro-negative than sdnc, and separates more easily fixnn 
ito solttti<m than a metal less negative. If, then, in order to obtain a deposit 
of brass by galvanic means, we employ a solution containing the two oom- 
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ponent xneteia, copper and zmc^ in the proportioDS in which the^ wo^d form 
brass, there will only be produced by the action of the boitteiy « dapoat of 
real copper ; the zinc, more difiBcolt of reduction, remans in solution. What 
must be done, then, to obtain a simultaneous precipitate of the two metala in 
the proportions required, is either to retard the precipitati<Hi of the oc^per, or 
accelerate that of the zina This may be done by forming the bath wil^ a 
great excess of zinc, and Yery littto copper. Dr. Heeren gives the following 
proportions as having perfectly succeeded: — "There are to be taken of the 
sulphate of copper 1 part ; wann water 4 parts ; and then sulphate of zino 
8 parts; warm water 16 parts; cyanide of potassium 18 parts; warm water 
36 parts. 

f Each salt is dissolved in its prescribed quantity of water, and the sohitiona 
are then mixed ; and therefore a precipitate is thrown down, which is either 
dissolved by agitation alone, or by the addition of a little cyanide cf potas- 
sium; indeed it does not mudi matter if the solution be a Utile trouUed. 
After the addition of 250 parts of distilled water, it is subjected to the actkon 
of two Bunsen elements, charged with concentrated nitiio add, mixed with 
one tenth of oil oi vitrioL The bath is to be heated to ebullition, and is in- 
troduced into a glass with a foot, in which the two electrodes are plunged. 
The object to be covered is suspended from iha positive pde. The two 
metallic pieces may be placed very near. 

The deposit is rapidly formed if the bath* be very hot ; after a few minntea 
there !s produced a layer of brass, the thickness of which augments n^xidly.. 
Deposits of brass have been obtained in this way on oopper, zinc, bzMS, and 
Britannia metal ; these metals were previously well pickled. Inm may, prob- 
ably, also be coated in this way ; but cast iron is but ill adapted for thia 
operation. — London Mining JoumdL 

"NJSW PBOCESS VCB MiECTBO-OILDIKG. 

A new process for electro-gilding has been proposed by K. Briant, and 
fibvorably reported on by the Academy of Sciences at St. Petersbuig. It con- 
sists essentially, in the substitution of the oxyd for the <di]oride of gold in the 
preparation of the gilding bath, and in the employment of a very feeUe cor*, 
rent from a constant or sustainmg battery. 802,88 grains of gold are to be 
dissolved in nitric muriatic acid, and the solution evaporated, for the purpose 
of obtaining the chloride of gold dry, and as free as possible fix>m add. The 
chloride is then dissolved in 11 pounds oihot water, and 1,&4A grains of weU- 
sifted magnesia added, and allowed to digest at a moderate temperature. The 
oxyd of gold, when separated, is found in combination with the magneaiab 
The magnesia^ well washed, is then treated with water acidulated with nitrio 
acid, in the proportion of 3,759 grains of add to 6 kilograms of water. The 
magnesia is dissolved by the acid, leaving the simple hydrated oxyd of gcd^ 
which is now thrown upon a filter and washed till quite free of add. 

It is with this oxyd of gold thus prepared that "hL Briant pnqxMes to form 
his batlu He takes of yellow prussiate of potash 50O grains ; of caustic pot* 
ash 120 grains ; water 5 kilograms. To this solution the oxyd of gold with 
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fhe filter is added, and fhe whole boiled for twenty mmntes. The ozyd ci 
gtAd diBK^res, and there is formed at the same time a precipitate of sesqni- 
oxyd of inm. It is allowed to cool, and is then filtered, hj which a yellow 
liquid fit for nse is obtained. The objects to be gilded should be well cleaned, 
and attached to the negatiye pole of an element of Daniell's battery, whQe a 
plate of platinnm is attached to the poedtive pole. The gilding maybe effected 
either in a warm or odd solution ; in the first case a deposit forms more rap- 
idly, but with less delicacy. In order to obtain a durable depomt, analogous 
to fire gilding, several hours are required. When the liquid is exhausted of 
its gold, fi^esh oxyd is added, by which a further precipitation of oxyd of iron 
is produced. The gilding obtained by this process admits of being burnished, 
and of midergoing all the operations employed to produce Tnai^ or dead gold. 
One of the most difficult problems to solve in this branch of manu&cture is 
the prodnction of dead Bur&ces. Its production in the ordinary way is always 
aooompanied with a loss of metal, inasmuch as it necessitates a system of cor- 
rosion of the sur&ce by chlorine. By Briant's process a matted surface can 
be obtained by galvanic agency not inferior to the best of Paris, while it does 
not require any of the subsequent operations required in fire gliding. The 
mat appearance is spontaneously produced as soon as the coating of gold has 
acquired a certain thidmess ; it is most beautiful when the operation is car- 
ried on in the cold. By a very simple artifice a more or less reddish tint, on 
the one hand, or a whitish one on'the other, is produced ; it is merely required 
to dilute the bath with more or less water. When the objects to be gilded 
are polished or brilliant, the electro-gilding will also be brilliant, and it re- 
quires a longer time and a thicker coating of gold to produce a deadened sur- 
fiice. It is therefore important to communicate, in the first instance, a dead- 
ened sur&ce to the objects by the process employed in flre-gUding ; <»*, more 
economically, by covering them at once with a thin pellicle of copper by the 
electric agency, which, as is well Imown, produces a beautiful matted sur&ce^ 
When any part of the object is to be protected firom the action of the gilding 
process, the choice of the substance to be used in "stopping out" these parts 
IS of importance, for it must be remembered that the bath is alkaline ; for this 
purpose plaster, impregnated with an alcoholic solution of lac isreconmiended. 
'^BuSeHn Societe cPEncouragemenL 

ARTIFICLAJL PEODUCTION OP SHJCATES AND ALTJMINATES. 

By bringmg dbloride of silicium and other volatile chlorides in contact with 
lime and other bases at a red heat, decomposition occurs, and olidc acid is 
produced and is deposited m crystals, either alone or in combination with the 
bases present By means of lime, magnesia, alumina or glucina, and chloride 
of silicium, crystallized quartz is obtained in its usual form, and part of the 
base is converted into a silicate. With lime Wollastonite (table spar) is obtained 
in rhombic tables, with two fkoes replacing the obtuse angles, exactly as in 
the natural crystals. These tables are fiiequentiy united in the form of a cross, 
like the crystals of staurotite. By means of magnesia^ peridote is obtahied, in 
rectangular prisms. Alumina gives a silicate in long prisms with an oblique 
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haaOf which is not attacked bj adds, is infusible, and has all the properties 
of kyanite. It is interesting to observe that in this reaction chloride of alu- 
minum is produced at the cost of the silicium. 

In order to produce a double silicate, it is not enough to mix with two 
bases in the requisite quantitj, but there must be an excess of one of them in 
order to supply the requisite amount of oxygen to the silicoxL In this way a 
mixture of lime and magnesia yields colorless and transparent crystals of 
augite (diopside). By a mixture of seven equivalents of potash or soda^ and 
one of alumina^ or one of alkali, one of alumina, and six of lime, crystals of the 
form and characters of feldspar are obtained. By using different bases, and 
modifying their proportions, crystallized Willemite (silicate of zinc), idocrase, 
garnet, phenakite, emerald, euclase, and zircon are obtained. By making a 
mixture corresponding to the constituents of magnesia, tourmaline and iron, 
and magnesia tourmaline, adding excess of lime or magnesia, and exposing 
the whole to the chloride of silicium, in addition to rock crystal, very distinct 
hexagonal prisms with all the properties of tourmaline were obtained. By 
passing chloride of aluminum over red-hot lime, crystals of alumina, corre- 
sponding to the two well-known forms of corundums, were obtained. When 
magnesia is used, the silicic add unites with the excess, and crystals of spin- 
elle are produced. A mixture of chloride of zinc and aluminum, brought in 
contact with lime, |»x>duces gahnite. Chloride of titanium, acting on lime^ 
produces titanic add in the form of Brookite. Chloride of tin gives the crys- 
tallized oxyd. Chloride of iron gives specular iron ore, and if mixed with 
chloride of zinc, Franklinite is produced. Chloride of magnesium gives, crys- 
tallized magnesia^ exactly similar to the peridase of Monte Somma. 

The result of these experiments lead to many interesting condusions. They 
show us how such mmerals as augite, garnet, epidote, axinite, and many 
others, which certainly can not have been produced by fusion, may be formed. 
Indeed, the production of a large number of minerals may, with great proba- 
bility, be attributed to the action of volatile chlorides and fluorides, and the 
penetration of those into the Assures of limestone ; and the very powerful ac- 
tion of Ume on these compounds may explain the abundance of mlicates which 
exist disseminated through many limestones. Minerals, such as spinelle, 
Ghondrodite, mica, augite, amphibole, serpentine, eta, are frequently found in 
limestones which contain no magnesia, and this hitherto unexplained &ct may 
be due to ihe difiference in the chemical afi&nities of lime and magnesia ; for it 
is observable that in all these experiments chloride of magnesium is decom- 
posed by them. Many other obscure &cts may also be explained by reference 
to these researches, which are of very great mineralogical interest. — M, Ikm- 
bree. Comptes R&ndus^ v. xxxix, p. 135. 

OS THE ELECTRO-CHEMICAL EXTRACTION" OF METALS FROM 
THE HUMAN ORGANISM. 

During the past year great success has attended the workings of a plan de- 
vised by M.M. Tergnes and Poey, for extracting metallic compounds fixnn' 
the human system by means of diemico-electridty. The arrangement of the 
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bath is as follows : — ^The patient is plunged to the neck into a meteJlio ba3i 
isolated ttom the ground, and is seated with the legs horizontal on a wooden 
bench of the whole length of the bodj, which is also iscdated from tiie bath. 
The water is acidulated with nitric or hydrochloric add for the extraction of 
mercury, sQver, or gold, and with sulphuric acid for lead. The patient being 
in the bath, one end of the bath is put in contact with the negative pole of the 
battery by means of a binding screw, and he is made to take the poedtiye poler 
sometimes in the right and sometimes in the left hand. The arm'^is sustained 
by means of supports in connection with the bench. The patient being thus 
placed, the current enters the body, circulates from the head to the foot, and 
is neutralized on the sides of the bath at the negatire pole. Being iscdated 
from direct contact with the negative pole, his body radiates in the bath tibe 
electricity which forms in it, a multitude of currents issuing from the entire 
surface, after having traversed the internal organs, and even the bones, to bo 
neutralized on the negative side of the bath. 



ON THE 3BELECTRO-CHEiaCAL TBEATMBNT OF OBES OP SiLVlEBy 
LEAD, AND COPPER, BY M. BECQUEREL. 

This electro-chemical process consists in preparing the ores in such a man- 
ner that the resulting compounds of silver and lead (in operating upon galena) 
may be soluble in a saturated solution of common salt; these compounds aro 
ohkoide of silver and sulphate of lead. When the solution is made it is put 
into a wooden reservoir, when the decomposition of the metallic salts is ef- 
fected with couples formed of plates of zinc and tinned iron, or ooi^r,.of 
masses of calcined charcoal, or even of plates of lead and the same negative 
elements. The plates of zinc or lead are placed in bays of sail-^doth filled 
with a saturated solution of salt, whioh are immersed in the metaUic solution ; 
tiie other plates are put into the latter, and the communication established 
between them by means of wires. With plates of zinc a d^xssit of very fine 
particles of all the reducible metals is obtained on the negative plates. With 
lead plates the deposit consists of silver in greater or less purity, according to 
the proportion of lead in the soluticoi. Wooden boxes, steamed finr the re- 
moval of all extractive substances, are better than the sail-doth bays; or 
porous earthen vessels may be employed, filled with fragments of amalgamated 
zinc and mercury. The action is then more regular, and the quantity of zino 
consumed is in atomic proportion with that of the deposited metals. By 
varying the constitution of the voltaic couples, eadi of the metals contained in 
the solution may be successively separated. 

This process has been tried on a large scale, and is stated to be especially 
appHcable to the working of silver ores, not only in the case of the positive 
want of mercury, but even when the price of that metal becomes rather high. 
^Abridged from the Oompies BenduSj June^ p. 1095, Chemical Gazette^ No. 
286. 
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ISnSW PBOGBSS FOB THE DETEBMINATION OP COPPER ly MlN- 
EBALS AND ABTIFICIAL PBOBUOIB, BY M. BIYOT. 

The author haying found that all the principal processes for the determina- 
tion of copper in minerals and alloys were liable to error, has adopted a new 
method, which is founded on the insolubility of the sulpho-cyanide of copper 
Cy S' Cu', and the great solubility of the sulpho-cyanides of all the other 
metals in add fluids. It consists in the three following operations : — 

1. All the metals contained in the substance under examination axe dis- 
solved in hydrochloric acid, avoiding the use of oxydating agents. 

2. The salt of copper is brought to a minimum by means of a reducing 
agent (hypo-phosphorous or sulphurous acid), and a dilute solution of sulpho- 
cyanide of potassium is poured into it; this immediately precipitates the 
copper alone. 

3. The metal is determined by drying the sulpho-cyanide thus obtained at 
a moderate heat. The determination may be checked by converting the 
sulpho-cyanide into sulphuret of copper by fusion with a little sulphur in a 
porcelain crucible, from which the air must be excluded. 

This process may be simplified when the substance to be examined cont^ns 
no metals (besides copper) precipitated by sulphuretted hydrogen. In this 
case the solution of all the metals is affected by muriatic acid, and the copper 
precipitated by sulphuretted hydrogen. The precipitate is converted into 
sulphuret of copper by fusion with a little sulphur. — Gomptes Bendus^ p. 866, 
1854. 

SEPAEATION OP COBALT FBOM NICKEL. 

Liebig has found that when a current of chlorine is passed into a cold solu- 
tion of the double cyanides of cobalt and potassium and of nickel and potas- 
sium, the Uquid being kept alkaline by the addition of caustic soda or potash, 
the nickel is completely converted into sesqui-oxyd and precipitated, while the 
cobalt remains in solution as unaltered double cyanid. The sesqui-oxyd of 
nickel may be washed and ignited, and the nickel weighed in the form of 
protoxyd; it is perfectly free from cobalt. The solution, after passing the 
chlorine, must still be alkaline. The smallest trace of nickel gives an inky 
black color when dissolved in cyanid of potassium, and treated with chlorine. 
This method of separating cobalt and nickel has, perhaps, some advantages 
over Liebig's second method, which, it will be remembered, consists in boiling 
double cyanids with oxyd of mercury, which precipitates the nickel but not 
the cobalt. 

lODO-NTTBATE OP SILVEE. 

This substance, the active principle in the collodion photographic process, 
has been found to be a definite compound of the iodide and the nitrate of 
silver, its composition being represented by Ag 0, NO^ -J~ Ag I; it is 
blackened on'exposore to light much more rapidly than either of its ingredients 
alone. It is unaffected by and insoluble in absolute alcohol, but is deoom- 

10* 
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p06ed bj water. Its proper solvent is a oonoentcated solution of nitrate of 
sBver. Jt may be obtained in regular crystala. Photographic silver batfas 
which have been for some time in use always contain a portion of this com- 
pound, the reason of their supeiiority to those more recently prepared. 
Chloride and bromide of silver do not 3deld similar double salts, whidi ex- 
plains why negative photographs on bromide of Eolver alone are deficient in 
intensity. 

SPONGY MSTALS. 

M. Ohenot has often remarked that in compressing spongy iron, the pro- 
duction of a harsh sound accompanied the rupture of the molds employed. 
Very recently, in compressing spongy silicium, this feet was reproduced in a 
yery marked manner. Three gram's of silicium in the spongy state having 
been submitted to a pressure equal to 300 atmospheres, it exploded with a 
feaiful noise — ^the fixtgments of steel from the broken matrix entered many 
millimeters into a plate of cast iron, and the body of the hydraulic presf^ 
which was 20 centimeters in thickness, was broken, and this although the 
safety valve was open, thus showing the sudden violence of the shock. The 
action was entirely from above, downward, since no portion of the upper part 
ci the compressed metal in this case suffered. 

ON THE DETEOnON OF MANGANESE. 

The following paper has been read before the Royal (English) Society by 
Edmund Davy, Esq. : 

Manganese is chiefly found combined with oxygen, but its oxyds are com- 
monly mixed VTith those of iron, and though different methods of separating 
them have been recommended, yet no very simple or unobjectionable test for 
manganese seems to be known. Two methods for detecting manganese are 
recommended — ^viz., 1. The pure hydrated fixed alkalies, potash and soda^ 
and especially potash. 2. Sulphur. With regard to the first method. Thou^ 
the compound chameleon mineral^ made by strongly heating niter or potash 
and peroxide of manganese together, has long been known, yet it appeara 
hitherto to have escaped observation that pota^ seems to be a more delicate 
test of manganese than any other known substance. The use of potash in 
this way is simple and easy; it is employed in solution ; equal weights of the 
alkali and water form a fluid well adapted for tiie purpose ; different metala 
may be used in the form of slips on which to make experiments, but a prefer- 
ence is given to silver foil, as it is less acted on by alkalies than platina^ and 
is more readUy cleaned. A slip of such foil, about two or three inches in 
length and hidf an inch wide, answers welL Solids, to be exammed for 
manganese, are finely pulverized; fluids require no preparation; the smallest 
portion of ether is mixed with a drop or part of a drop of the alkali on the 
foil and heated by a spirit-lamp (for many experiments a candle affords sufficieat 
heat), when on boiling the alkali to dryness and raising the heat, the chanus 
teristie green manganate of potash will a|^>ear on the foiL The deXusuey ci 
the alkali as atest thus applied will be obvious on using the most minute po^ 
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t!ons of manganese oreo in fine p<ywder, and the ftothor^s fton, Dr. B. W. Davy, 
tetidaly detected manganese in a single drop of a solut^n oontaing one grain 
M* so^d Sulphate in ten thotisand grains of water. The presence of c^H^&t 
Osyds does not appear to impair the efficacy <^ this test A strong solution 
of hydrate of soda in water, used in a similar manner, affords fin excellent 
test for manganese, little inferior in delicacy to potash, but the latter is shown 
to he preferable. Carbonate of soda has long been regarded as (me of the 
most delicate tests of manganese, especially if aided by a little nitrate or 
dilorate of potaeb; but that carbonate is much inf^or as a test for manga- 
nese to potash or soda, requiring a &r bi^er temperature to form the manga- 
nate of soda^ and the aid of oxydidng substances, as niter and chlorate of 
potash, which are quite unnecessary with those alkahes. Borax, too, in point 
of delicacy is not to be compared with the fixed alkalies as a test for manga* 
nese. The author is of opini<m that the fixed alkalies in solution and silyer 
foil will form a valuable addition to the agents employed by the mineralc^st and 
Chemist in the examination of miner^ ores, &G. 2. Stdphur, — If a little 
fk>wer of sulphur be mixed with about its own bulk<rf' the comm<m peroxide 
Cf manganese, and exposed on a slip of platina foil to a rod heat, sesqui- 
oxyd, sulphuretj and sulphate of manganese will be formed, and by c-ontina- 
ing the heat for a short time, an additional quantity of the sulphate will be 
{HKKiuced from the sulphuret. On treating the mass with water and filtering 
the fluid, a solution of sulphate of manganese will be obtained, which will 
yield a white precipitate with the ferro-cyaoide of potassium, without a trace 
of iron. Similar experiments may be made with any manganese ores, or with 
substances known or suspected to contain manganese. The quantity of ms^ 
terials operated oa may be increased or dmunished at pleasure ; but if in* 
creased, the heat should be continued a little longer, to decompose any re- 
maining sulphuret, and thus add to the quantity of sulphate formed. In the 
same way manganese was detected in some minenils in which it was knowA 
to exist, and in others in which it had not been previously found ; likewise in 
soils and subsoils, in the ashes of coal and peat, in a number of pigments, and 
also in the ashes of different fabrics partially dyed brown by manganese. 
Sulphate of manganese is formed, wi^ sulphuret, when sulphurous acid gas 
Is made by heating a mixture c^ peroxide oi manganese and flowers of sulr 
phur, even in dose vessels. The si;dphate may also be more readily obtained^ 
in quantity, by simply bofluig a solution of common green vitriol in WBter for 
about a quarter of an hour or upward, in contact with an excess of sesqui- 
oxide of manganese in fine powder, till the s<^ution affords a white precipitate 
with fertocfdoidQ oi potaiBtAiutt. CMoride of manganese may also be formed 
in a similar manner by boiling an aqueous solution <^ protochl<Hade of iroft 
With an exceffi of sesquios^d) or it ma^ be made with greater fodlity by dis- 
solving this oxyd in the common muriatic add of commerce^ takmg care tiutt 
the oxyd be present in exoess. The brown sesquioxyd of magnesia may be 
ttiade, not only by means of sulphur, but more readily and better by mixua^ 
the common peroxyd with about one third of its weig^ of peat^nold, 8aw<- 
dust, or starch, and exposure to a red heat in ik open crucible, with oooto- 
A>nal BtiiTiBg for about a quarter of an hooT) or until the oxyd acquires a 
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Tmifimn brown color. The solphate and chloride o£ mangaiieBe bdng extent 
Biyelj iised in dyeing, calico-printing, and other arts, and in making the com- 
pounds of manganese, the simple means stated of forming those salts, fiee 
fitxn iron (it is presumed), are material improvements on the drcoitous meth- 
ods hith^ix) adopted. 

OK THE MiLNTTFACrUEE OF STEEX. 

In a recent communication to the Boston Sodety of Natnral History, on 
the mannfactnre of steel, Dr. 0. Y. Jackson stated, that when iron is mingled 
with a c(»isiderable proportion of manganese, a brittle compound results ; but 
when combmed with a yeary small proportion of manganese, a steel of very fine 
quality is obtained, which has this advantage over carbon steel: carbon steel 
becomes coarse when tempered in thick masses, fix>m segregation of the par- 
ticles of carbon, but no such trouble arises with manganeeian steeL Parties 
in England have lately introduced excellent wire for piano-foite stiinge^ made 
of this kind of steel, as well as for cutting instruments and other purposes. 
In the wire Dr. Jackson has found 1-12 per cent of manganese, and has es- 
tablished the fiict that it resists, to a very remarkable degree, the action of 
hydrochloric acid. Sixteen years since Eranklinlte iron was manufactured by 
Mr. Osbom into very hard and fine steeL This steel required tempering at 
a lower heat than carbon steeL Many of our manganesian irons might be 
manu&ctuied into steel by the simple process of fusion, and a steel of uniform 
character might be made without previous cementation with carbon. Man- 
ganesian iron ore is reduced to pure iron, or " comes to nature," in the lan- 
guage of the workmen, with much greater rapidity than carbon iron ; hence 
the two metals are often mixed to *' come to nature" at a good time, requiring 
less care and watchfulness on the part of the workmen. Manganesian iron 
makes the best bar iron. 

BUNDLE'S METHOD OF SEPAEATIKG GOLD. 

In a letter to the London liming Jaumalf J. H. Bundle of the Colomal 
Gold Works, at Botherhithe, states that mercury, in the separation of gold 
from auriferous sands, unites with it in varying quantities. The quantity of 
gold absorbed by mercury depends, he says, on the following conditions : 
firsts the more or less finely divided state of gold in the ore; second, the 
lengdi of time during which the mercury remains in contact with it; third, 
the temperature at which the amalgamation is conducted ; fourth, the pree- 
enoe of other metals in the amalgam. 

The followmg method of separating gold from mercury, when the latter by 
assay is found too rich, is employed : The mercury, after being strained, ia 
assayed ; granulated zinc, previously cleaned with dilute sulphuric acid, is then 
added to it As soon as the ssinc is completely amalgamated, which takes 
{dace in a few hours, the mercury is well stirred and restrained ; a solid 
amalgam is obtained, containing, practically speaking, the whole of the gold, 
and the greater part of the zino which has been added. The proportion of 
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BDC neoesaaiy is about ^ of the w^ht of iiie gold to be extracted, that 1% 
an equivalent of zinc to one of gold. With leas the whole of the gold is not 
obtained. If more than an equivalent be employed, the mercury retains a 
considerable quantity of zinc ; the difficulty of refining gold is also increased. 
When the object is to extract all the gold, it is advisable to use a sniall ex- 
cess of zinc^ as there are ^nerally traces of other metals in the mercury 
which interferes with the uniformity of the results. 

mPBOYEHENTS IN PUDDLDrG IRON. 

The following improvements in puddling iron have been patented in En- 
gland, by James Nasmyth, the well-known inventor. The improvements con- 
sist in the disengagement of the carbon fix>m the molten metal in the puddling^ 
furnace, by subjecting it to the action of currents of steam, introduced as near 
as possible at the lowest portion of the molten metal; thence diffused upward 
so as not only to mechanically agitate the metal, and thereby expose fresh 
Burfiaces to the action of the oxygen of the air pasang through the furnace^ 
but also to remove the sulphur and other deleterious substances in the iron, 
by thus making the oxygen of the air, and also the hydrogen of the water, 
combine with and carry them off in the state of gas. It is stated that this 
process shortens the period of puddling, and greatly improves the character 
of the iron, rendering it tough and strong to a remarkable degree. The steam 
is introduced by a pipe under the molten metal, and the supply of it shut off, 
when, in the judgment of the operative puddler, the metal has been suf- 
ficiently decarbonized. The patentee states that water may be forced under 
the sur^K^e of the metal to produce the same effects ; but this would cause ex- 
plosions ; small quantities, however, he says, would be equivalent to steam. 
The steam is not used for about five minutes after the metal is melted. Care 
must be exercised not to use it too long, or the oxygen of the steam will unite 
with the iron and form an oxyd. 

IMPBOTEMENTS IN" THE MANUl^ACTUKB OP TYPE. 

An English patent has been granted to J. R Johnson for improvements in 
the manu&cture of type, which consist in employing tin in the place of lead, 
mixed with antimony. The advantage gained is, that the type produced is 
80 hard, tough, and enduring, that they allow of being used as a punch on 
the ordinary type-metaL Type so prepared preserve their &ces sharp for a 
great length of time, and in the end prove more economical than the cheaper 
alloy of lead and antimony. The proportions used by the patentee are 75 
parts of tin to 26 of antimony, but this may be to some extent varied. When 
lead is also used, it must not exceed 50 parts in 100 of the combined metals 
employed ; for if the lead be employed in much larger quantity an alloy is 
formed which approaches ordinary type-metal in properties, notwithstanding 
the presence of a large per centage of tin. — CJiemicdl GazeUe^ May 1, 1855. 

Another compodtion for type-metal has been recentiy patented in Bavaria. 
The principal constituent is zinc to which the requisite properties are given 
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l9'tlMadUBtioBoftlii,lMcl,aiid4»i>^r. Th6 feOoiHdir PK)iK>itioii8 in noonft* 
nibded: 89 to 83 parte <^ s&ic^ 3 to 6 parte of tin, 2 to 4 parte of lead^ ami 
t to 4 parte of oopper. 

BBTBCnOK OS* :^&OSPHOBIO ACtD IK BOCKS. 

The solution of phospliate c^ lime in fused cBlorides of sodium, and ite 
aeparation on cooling, ftunish an excellent means of detecting minute quanti- 
tiea of phosphoric acid in rocks, etc. For this purpose the powdered sub- 
stence is heated with 50 per cent of chloride of sodium, which, when the 
substance is tolerably fbsible, separates from the silicates aa an upper layer. 
When the substance is not fUsible, the chloride of sodium remains partial^ 
mixed with it, in cskvities distributed throughout the mass, and presenting 
after the solution of the chloride a r^oaarkable amilarity to the vesicular cay- 
ities of amygdaloid. The small crystals of apatite generally project like hairs 
from the sur&ces of the partially dissolved mass, and being soluble in very- 
dilute hydrochloric or nitric acid, they may be collected by that means and 
estimated. The author has in this way detected phosphoric add in gpreen- 
stone belonging to the primitive and transition formations of Scotland : in 
the greenstone occurring aa boulders in the more recent formations ; in that 
of the trap formation of Greenland ; in the basalt of Steinheim ; in a coarse 
granular basalt or lava from Iceland ; ui three varieties of gneiss and granite 
fbom Bomholm, and in two varieties of mica schist From one Bomholm 
granite, remarkably fine and distinct crystals of apatite were obtcuned. The 
observation made some years ago by Fownes of the presence of phosphoric 
acid in rocks thus gains further confrrmation, in addition to the testimony of 
Swanberg and Struves. — OorresponderU Edinburg JotamdL 

ACTION OF WATfiB AND AIB ON BASALT. 

Bensch having ground a quantity of basalt to a fine powder with water on 
a porphyry slab, left it for some months in a beaker glass, covered with paper. 
At the end of that time it was found to have been converted into a mass so 
hard as to require a smart blow of a hammer to break it Ite fi^usture was 
similar to that of the natursd basalt^ and tiie interior consisted of a black oore^ 
having a waxy luster, and surrounded by a less compact gray mass. By 
longw exposure to the air, an effl<«e8cence of carbonate of potash appeared 
on the sur&oe, and I'8 per cent was extracted by water. The spedfio 
gravity of the basalt was 2*887, and after extraction of tiie carbonate of 
potash, the internal portion of tiie altered basalt had a specific gravity of 
2'1&88; that of the external portion was 2*0423. There is no doubt that a 
hydrate must have been fcnrmed in this case^ and the observation may fnurwt to 
throw some light on the changes which take place in the wsathecing of zocka 
— Afimlen det CfMmie tmd Fharmaicio^ v. xdL, p. 234. 

SEPARATION OF BBOMINB FBOH lODINB. 

Bahrd'H process gives a mediod of reoognizmg traces of iodine^ and at the 
time separating it flrom biomiQjB^ with which it is so often sasodatod. 
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tt li tesed pwtiaHy <a tfM gtet*^ affinity of btomine for the metals, and 
IMrtiA% on the violet color ^diich lodme oommtmicatea to the solphniet of 
earbon. The matter 10 treated with potash (or carbonate of potash, which 
tDBy be more eaaQy obtained pore and fi:ee from chlorine) ; it is eraporated 
and cakined to transfonn the bromate into brcnnid ; it is l^en neutralized b j 
means of an add ; tide liqmd is pnt into a test tube, and a drop of sulphwet 
of carbon is introduced, after which a drop or two of bromme, dissolved in 
distilled water, is added; it is then agitated, and if there is iodine present^ 
the Bulphuret of cobalt is colored violet. It is colored yellow by bromine. 
It is important to avoid an excess of bronune, lest it form a bromid of iodine^ 
which does not act I have tried the process, and found it exact nearly to u 
tentii of a milligram of iodine.— ^tcAife^'^ Correspondence, SiOiman'8 J<mmaL 

ISOLATION or FLUOBINS. 

K. Fremy, of France, has continued his investigations during the past 
year on tiie isolation of fluorine. By causing a powerM galvanic current to 
act upon fused fluoride of potassium, an odorous gas was generated, which, 
on disengagement from the mouth of the retort, decomposed water, producing 
hydrofluoric addl This gas, there is every reason to believe, was fluorine. 

FLUOEmB IN THE SCALES OP FISHES. 

At a recent meeting of the Boston Society of Natural History, Dr. 0. T. 
Jackson communicated some chemical researches which he had reoentiy made 
on the composition of the scales of the gar-pike. He stated that he had dis>> 
^vered fluorine as one of their components, and had etched glass with the 
fluo-hydric acid, eliminated from the ashes of the scales by the action of sol* 
phuric add. The analysis was yet incomplete, but he would state that the 
scales contain 45.2 per cent of animal matter, destructible by heat, and that 
tbe mineral matters consdst of phosphate of lime, fluoride of calcium, and 
phosphate of magnesia^ with some carbonate of lime. The proportion of lime, 
in 100 grains of the ashes, was 45.1 per cent, and of magnesia 8.8^ per cent, 
while the phosph(»ic acid, already separated in this preHnunazy or qualitative 
analysis, was 29.96 per cent 

Br. Jackson remarked that tiie search fer fluorine was suggested by an 
idea communicated to him by If. C. Giraid, that the scales of fishes were 
"supposed- to be anatomically homologous with the enamel of teeth," an idea 
tiiat now is sustmned by chemical analogy. 

ON THE PBODircnON OF BOBAOIO ACID AND AMMONIA BY 
VOLCANIC ACnON. BY BOBBBT WABBINOTON, F.CUS. 

The simultaneous occurrence of boradc add and ammonia in the n^igfabor^ 
hood of volcanoes has been frequently observed, and its cause has given rise 
to a good deal of speculation, although no very definite conduaons have aa 
yet Doen airivedat Somehiibnnataon a]}d spedmens receivedfirom tiie Idand 
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of VnloanOy wUch Is ntoated about twelve miles north of SicOy l^ve enaUed 
me to make a few experiments, which, though not so complete as I coold 
have wished, appear to throw some light upon this point " The height of 
the volcanic mountain is estimated at about 2,000 feet, and its crater is about 
100 feet deep. The area at the bottom, which maj be about ten acres in ex- 
tent, is covered with small, loose pieces of lunestone, just as though it had 
been Macadamized, and the ground is so hot as rapidly to destroy the leather 
of the shoes. On throsting a thermometer between the stones, it indicated, at 
different points, temperatures varying from 250^ to 600^ Fahrenheit On looking _ 
over this area from the top of the crater^ one side of it appeared as if covered 
over with beautifully-white drifted snow. On reaching the spot, however, this 
white appearance was found to be caused by a deposit of finely-crystallized 
boracic add. On removing this incrustation, which formed a layer of about 
an inch in thickness, and digging with a pick-ax, there spumed up a mass of 
red-hot fused lava, similar in appearance to the slag of a glass-house ; this 
consists effused saiim matters in cohesion with volcanic debris. In other 
parts of the crater there are holes like foxes' holes, from which blue jets of 
volcanic flame fre issuing contmually, and a deposition of sulphur occurs all 
around. 

" The boracic acid rises in vapor, and condenses on the surface of the ground 
at the bottom of the crater like a light drifted snow ; and when gathered up, 
the surface becomes covered agsdn with sublimed acid in two or three days. 
To ascertain this point more decidedly, some hogshead casks, having their 
heads removed, were filled with broom-plants and twigs, and were placed over 
yarts of the area from which the boracic acid had been carefully cleared away. 
Cn a few days the acid had been vaporized into them, and had deposited in 
crystals like hoar-frost all over the twigs. On digging down for about eight 
diches, wherever this boracic acid occurs on the surface, a red-hot Mass of sal- 
ammoniac is always found ; sulphur comes up also with these. This volcano 
is said to realize to the proprietors about £1,000 per annum. The products 
are sulphur, from fusing the stone ; sal-ammoniac, from the lixiviation of tiie 
scoria or lava ; and boracic acid, large quantities of which are reported to be 
obtained annually from this source. The sides of the volcano are of solphmv 
stone, and brimstone is dug up aU around for miles. The mountains produce 
also alum, which exists in the schistose rocks ; and there are likewise large 
beds of lignite ; but nowhere do we find sal-ammoniac or boracic add, either 
at Vulcano or in Tuscany, separate fh)m one another. Had they done so, we 
diould certainly have found traces of It somewhere, but, so fer as I know, this 
has never been observed ; and it is certain that, at Vulcano, whenever the 
acid lying on the surface is removed, the melted matteF underneath is found 
to contain salts of ammonia It follows, therefore, that they must both be 
produced from one and the same stratum, in which they occur in some fbrm 
of combination, from which they are separated by heat In what substance 
can th^ exist together ?" 

An examination of the sublimate scraped fixmi the sur&ce of the crater, 
shows that the anmoniacal salt was not a portion of the fused mass mentioned, 
but had been obtained by Its Hxiviation and subsequent crystaJlitation. *The 
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tendo add, however, -ww in the state in yfbkh it wm fcnmd, aod had the 
fenn of wbite glistening scales of a aacreous loster, tinged in pa^ with 
traoes of adherent solphnr, and possessing a greee^, taloose feel* It was, in 
Hoe first instance, hoiled with diluted hydrodiloric add, allowed to beoome 
dear by snbsidenoe, and Ihe solution decanted j&om the undissolved portUuL 
The latter was washed, to remove the adhering add, and boiled with a weak 
sdntion of caostic potash, without the least trace of ammonia being liberated. 
The residue was odlected, washed with distilled water, and dried. Some 
caustic potash was next fused in a tube of hard glass, and, while in this state^ 
was £9und to yield no evidence of ammomacal gas. A fragment of the dried* 
white, ins(^ble residue was then dropped into the potash, mid the fusion re- 
peated. Strong evidence d the fbrmation and liberation of ammonia was 
at once indicated. It was obvious, from this exp^iment, that the ammonia 
eoold not have been realfy formed in this substance, but must have been pro* 
ddced by som^ decompodtion effected by the potash. These phenomena re> 
call to mind the interesting compound of boron and nitrogen discovered in tiie 
year 1842 by Mr. Balmain, who applied to it the name of Ethogen, and which 
has since beai examined by Professor Wohler. This compound is produced 
by heating borax and ferrocyanide of potasdum, in their anhydrous states, to 
a fuU red-heat, in a covered erudble. The white, infhdble, porous mass whidi 
results fi^m Ihdr action is washed with a large quantity of boilmg water, 
acidulated with hydrochloric add. The nitrate of boron so obtained is insol- 
uble in water and adds, even wh^ concentrated; but when fosed with 
caustic potash, ammcmia is copiously evolved, and if heated in a current of 
Steam to a moderate red-heat, it is entirely converted into boradc add and 
ammonia. These diaracters correspond with those of the white compound 
examined, as &r as the evolution of ammonia is concerned, but owing to the 
small quantity at my disposal, I was unable to determine .the presence of 
boracic acid, or rather of boron, except by its peculiar phosphorescence before 
the blow-pipe flame. The existence of this compound in active volcanoes 
would, also explain in a sataafiiotory manner the simultaneous {ffesence of 
boradc add and ammonia. 



ON THB OCCUKBEN-CE OP OXALATES IN THE MDCBIRAIi KIKaDOU. 
ANALYSIS OP TWO NEW SPBCEffiS, 

Dr. Heddle, in a communication to the Boyal Socieiy, Edinbutg, describes 
two new oxalates recently discovered in a copper mine of Westmoreland, 
England. Two oxalates only have been previously known in the mineral 
kingdom ; the one an oxalate oi iron, analyzed by Bammelesberg, and named 
by him Humboldtine ; the other an oxalate of lime called Whewellita In 
regard to the new minerals, Dr. Heddle says, I found one to be an oxalate of 
lime, differing from WheweUite in having dx additional atoms of water of 
erystaJlization. Associated with these white crystals was a purplish red sub* 
stance, which appearing to me to be new, I submitted also to analysis, when 
it proved to be an oxalate of potash, with ten atoms of water of crystallization. 
ICbs odor was cbie to soma oralata of oobidt. It is alvi^ dodralile that • 
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mmeralogist shoiild be able to acooant for the oocarreoce of every subatanos 
which comes under his notice. This is more especiallj the case when the sub- 
stance is of an organic nature, and in general we have tittle difficulty in satia- 
iactorilj explaining even such occurrences. The mineral Humboldtine, for in- 
stance, being found either imbedded in tignite, or associated with decomposing 
succulent plants, leaves no room for doubtii^ that, as it is organic in its matrix, 
80 also it is organic in its ori^n. I am afraid, however, that our ingenuity 
will be taxed rather severely to account for the three other oxalates whidi 
we are now acquainted with, two of these having been found deep in the 
womb of the earth, associated with a metallic lode. I think there can be 
little question that they are of secondary formation, having resulted in some 
way or other from the operations connected with the working of the mine; 
but I prc^ess to be perfectly unable to offer any explanation which appears 
even to myself to be satisfectory. One theory has been brought forward — a 
theory which I can not but dissent from ; it is that the minenis were origin- 
ally bi-carbonates — that metallic potassium having been brought into contact 
with them, an atom of oxygen was abstracted, the result being necessarily ox- 
alates. This does not appear satis&ctory ; neither bi-carbonate of lime or of 
potash have yet been found in nature ; and I can not place myself among 
those who, whenever they wish to account for volcanic action, or to get out 
oi any difficulty, call in the aid of metallic potassium. I am very fitr from 
thinking that no satisfectory theory can be brought forward, but I am content 
for the present to look upon the occurrence of these oxalates as one of many 
proofi that as yet we know but too little of the operations carried on in 
nature's laboratory. The first of these minerals has been named Oonistonite^ 
from the locatity ; and the second Keddlite, after the analyst 

ON THE COMPOSrnOK AND PEEPAEATION OF WEITING 
INKS. 

The following is an abstract of a paper recently read before the Society of 
Arts, Edinburg, by Dr. J. Stark : 

The author stated that in 1842 he commenced a series of experiments on 
writing inks, and up to this date had manufectured 229 different inks, and 
had tested the durability of writings made with these on all lands of paper. 
As the result of his experiments, he showed that the browning and &ding of 
inks resulted from many causes, but in ordinary inks chiefly from the iron be- 
commg peroxygenated and separating as a heavy precipitate. Many inks^ 
therefore, when fresh made, yielded durable writings ; but when the iak be- 
came old, the tannogallate of iron separated, and the durability of the ink was 
destroyed. From a numerous set of experiments, the author showed that no 
salt of iron and no preparation of iron equalled the common sulphate of iron 
—that is, the commercial copperas — ^for the purpose of ink making ; and that 
even the addition of any persalt, such as the nitrate or (Aloride of iron, though 
it improved the present color of the ink, deteriorated its durability. The 
author tailed to procure a persistent black ink from manganese, or other metal 
or metallio salt The author exhibited a series of 18 m\ra which had either 
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been made with metalHc iron or with whi jh metallic iron had been immersed, 
and directed attention to the fkct that though the depth and bodj of color 
seemed to be deepened, yet in every case the durability of writings made with 
Bach inks was so impaired that they became brown and faded in a few months. 
The most permanent ordinary inks were shown to be composed of the best 
blue gall nuts with copperas and gum, and the proportions found on experi- 
ment to yield the most persistent black wero six parts of best blue galls to 
four parts of copperas. Writings made with such an ink stood exposuro to 
sun and air fear twelve months without exhibiting any change of color ; while 
those made with inks of every other proportion or composition, had moro or 
less of their color discharged when similarly tested. This ink, therefore, if 
kept from molding and from depositing its tannogallate of iron, would afford 
writings perfectly durable. It was shown that no gaU and logwood ink waa 
equal to the pure gall ink in so far as durability in the writmgs was concerned. 
All such inks lost their color and &ded sooner than pure gall inks, and several 
inks wero exhibited which, though durable before the addition of Ic^^ood, 
&ded rapidly after logwood was added to them. Si^ar was shown to have 
an especii^y hurtM action on the durability of inks containing logwood — ^in- 
deed, on all inks. Many other plain inks were exhibited, and their properties 
described — ^as gallo-sumach ink, myrobalans ink, Bange's ink — inks in which 
the tannogallate of iron was kept in solution by nitric, muriatic, sulphuric, and 
other acids, or by oxalate of potash, chloride of lime, etc. The myrobalans 
was recommended as an ink of some promise for durability, and as the cheap- 
est ink it was possible to manu&cture. All ordinary inks, however, were 
shown to have c^i^ain drawbacks, and the author endeavored to ascertain by 
experiment whether other dark substances could be added to inks to impart 
greater durability to writings made with them, and at the same time prevent 
those chemical changes which wero the cause of ordinary inks fading. After 
experimenting with various substances, and among others, with Prussian blue 
and indigo dissolved in various ways, be found the sulphate of indigo to frilfil 
all the required conditions and, when added in the proper proportion to a 
tannogallate ink, it yielded an ink which is agreeable to write with, which 
flows freely from the pen, and does not clog it ; which never molds, which, 
when it dries on the paper, becomes of an intense pure black, and which does 
not fade or change its color, however long kept. The author pomted out the 
proper proportions for securing these properties, and showed that the smallest 
quantity of the sulphate of indigo which could be used for this purpose was 
eight ounces for every gallon of ink. The author stated that the ink he pre- 
ferred for his own use was composed of twelve ounces of gall, eight ounces of 
sulphate of indigo, eight ounces of copperas, a few doves, and four or six 
ounces of gum arable, for a gallon of mk. It was shown that immersing mm 
wire or filings in these inks destroyed their durability, as much as similar 
treatment destroyed ordinary inks. He therefore recommended that all legal 
deeds or documents should be written with quill pens, as the contact of steel 
invariably destroys more or less the durabiUty of every ink. The author con- 
dnded his paper with a few remarks on copying inks and indelible inks, show- 
ing that a good copying ink has yet to be sought for, and ih&t indelible inka^ 
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whkhwfflnriittiiepflaofliiigtMidwMhingiorthsc^^ iib»SupK, 
hmcL mw b« looked &r. — ^London ArtiBOfi. 



CLKAISriKO AIH) EENOVATING COTTON WAffTB. 

Ooiton waited or the tmg^ and spoiled products of the cotton maaufiKston^ 
is ezteaairely iised in wiping all kinds of maobinaiy, and is also deposited in 
oonaidBrable qnaotities in the "boxes" of can and looomotiTea^ in whidi 
otoation it senres as a sponge for keeping Uie axle always sofficimitly lubri- 
cated. Ko other substance has been found so desirable as cotton waste for 
tikis purpose, and the price of the article fluctuates slightly with the increasing 
demand and variable supply ; but fiir tlie last Sew years has been about 9 to 
9i cents per pound by the ton. 

Several effinrts have been made to renovate and deanae the old and satux*- 
ated waste, but until lately without success. The article has refused to 
asBome a state fit for fiirther eeryice on machineiy, and the expense of pre- 
paring it for the paper manufocture has exceeded its final value. The Erie 
Bail-road consuoies in this manner ninety tons per annum, but a method has 
lately been invented by Mr. Gharies D. Cooper, a car-inspector in the employ 
of that Company, which promises to revolutionize the wasting business 
entirely. Mr. C. has erected a small establishment where this refose material 
may be completely regenerated at an expense of only about li cents per 
pound. Diere are two species of foul waste—one, that which has been used 
for wiping machinery until its pores are pretty well filled with bad oil, iron 
filings, chips and dust ; the other, waste which has been kept saturated in 
oil in an axle-box xmtil the oleaginous fluid has become "gummy," or hard 
and sticky. The first dass makes only dean waste, after going tlmragh the 
necessary manipulations, but the box-waste makes <h1 and soap as well as 
waste^ so that what was originally a nuisance becomes, like a dead hiHse in 
the hands of the Parisan dealers, a very considerable source of revenue. Box 
waste is first subjected to a great compression in a hydraulic iHess, and the 
drippings are, or may be, darified into clear and transparent olL The dry 
mass is next treated with a suitable alkaline sdution, and a kind of soap is 
produced, which is, however, principally consumed at a later stage in washing 
the fibrous material. Steam is liberally employed in warming, and the mass 
is finally rinsed by machinery, dried, and "pidced" or beaten into a conditioii 
actually superior for some purposes to the new material firesh firom the milL 

ON THE MAIOJVACXUKB: and PBOPEBTIES of GLTCEBnOL 

Mr. G^rge Wilson, In a communication to the Boyal Society, states that in 
t2ie course <^a long series of experiments conducted on a large scale, he has 
observed that the so-called neutral fittty bodies may be resolved, without 
danger of ii^urious decomposition, into glycerine and the &tty adds, provided 
liiat the still be maintained at a uniformly high temperature, and that a con- 
thiuous current of steam be admitted into it The temperaturo required for 
splitting the fots into their proximate elemeixts varies with the nature of the 
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to&y kmAe, but ftD hi&erto tried may be remihrdd wto f^jcndaB mA Msy 
aoids «t a temperatoi^ tjf 560^ Falirenheit, manj at ismch below tiasl tomper* 
■tare. In tiie ca«e of palm oO, ooooarimt oil, fish ofl, amnud taUowv Japen 
regetable irolc^ aod sereial oliieiB, they have yielded satia&ctory rendts, the 
&tty ao&d aisl glycerine diatillhig over together, but no longer in oanbiBalaoii^ 
«3id geperating in the reoeiYmg yeesel Mr. Wilson enumerates the properties 
<xf glycerine as fbllowB: — ^It has a taste like sugar ; is applicdble to the cure of 
burns, rheumatism, and ear-diseases; it is a substitute for ood-liver oB, and 
also for spirits of wine; aJso for the preaerTation of flesh; and can be applied 
to photography, and preserving animalR in their natural colors. 

In regard to the application of glycerine to medicine, MM. Cap and €tarot 
have recently published some interesting statements. Glycerine may be used 
in jHreparation of pharmaeeuticai preparations to great adyantage, in the piace 
of eveiy Tariety of oils or fjEitty bodies, whose use pres^xts many inoonv^* 
jklenees in external appUeatkm. Thus oil does not dissolve, except perhaps in 
Teiy small proportions, the metallic salts, or those with a metalloid base, it 
combines or decomposes in contact with the alkalies or more powerful acid& 
When we endeavOT to make it act on fresh plants, it removes very little but 
cbion^yl and some aromatic principles^ but nothing is less certain than its 
•etion on the active principles. The vegetable juices, extracts, gums, sugar 
and tannin are insoluble in it Moreover, all &tty bodies present disadvsn- 
tc^pes in surgical practice. Theur implication soils apparatus, and renders 
wounds more difficult to cleanse. Oils, pomades are liable to become rancid 
and injured by sample contact with tiie air. But glycerine presents none of 
these iaoonveniencies. Its solvent power with respect to the metalloida, the 
-salts, and neutral organic bodies, equals, if not surpasses, that of water or 
alcdioL In prescriptions it will unite with either aqueous or alcoholic liquid& 
lb is net likely to beoome rancid or spoiled. Finally, in surgical practice it 
JBas this valuable quality, that any wound may be deansed, or bathed with 
ei&er tepid or cold water; all topical implications of which glycerine forms 
%Le vehicle, being so very soluble. 

€fvm Araibie is very soluble in glycerine. One part of glycerine and three 
pavts of powdered gum form a tbiek mixtare which spread on doth or paper, 
M&eros well and possesses a suimleness which remains unchanged by QOff 
tBot wilii the air. five parts of glyoerine and one of powdered gum form a 
irammwent modlage of a good eonsistenoe. By varying the proportions of 
this mixture gum plasters may be prepared whidi retain their suppleness, and 
into the composition of which various medioinal extraets may be uitroduced. 
For instance, a little glycerine added to the gummy mixture used for the 
. |xrepaxati<Mi of court-plaster renders the latter flexible and prevents it Aqol 
eraddng. Collodion, whidi of late ha^ come into extensive use, has one 
gvaat inconvenience, that of drying too rapidly, and contracting the tissues on 
which it is i^P^i^ <u^d craddng. In a word, it is wanting in fiexibility and 
elastidty. Glycerine dissolves in collodion to a sufficient extent to overoomo 
tiM difficuhy. 100 parts of Collodion and 2 of glycerine give a perfoet prepi^ 
fotion for surgical uses. 

TbB following are the oooduiioiui given inEmeoting the advent aotion of 
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glyoeriiae: — ^Ist Its Bolve&t action approaches that of dilate alcohol more 
neariy than that of distilled water. 2d. In general those bodies are most 
BolaUe in glycerine which are most soluble in alcohol. 3d. In most cases 
the solvent power of alcohol is superior to that of glycerine; in some 
others their power is nearly equal, and in the case of strychnia^ it possesses a 
greater solvent action. It must also be remembered that glycerine adds to 
any compound of which it forms a part, nothing but innocent, if not softening 
and sedative properties, whereas alcohol has veiy active properties) which, in 
oertain cases, would be very injurious. 

COAL-TAB AND ITS PEODXTCTS, 

At a recent meeting of the London Society of Arts^ Mr. Giaoe Calvert gave 
the following somewhat detailed account of the substance known as coal-tar, 
and the many and curious products which science, within the last few yeare^ 
has extracted from it: — Coal-tar, as is well known, is the product left in gas- 
works m the condensers, being formed with the gas from coal, and afterward 
deposited from the gas upon cooling. This substance was generally sold to 
the tar distillers, who obtained from it a volatile fluid called coal naphtha^ a 
light oil, composed principally of carbonic acid and a heavy oil of tar, a solid 
substance, called pitch, being also left in the retort Coal-tar has of late years 
been used in paving. When this substance, together with tar and asphalte^ 
is heated, and poured while in a liquid state upon gravel, between the inter* 
Btices of the paving stones, the whole is bound together so durably, as not to 
require repaving for several years. There is, however, this important sanitaiy 
advantage connected with this plan, namely, that no impure matter nor stag>- 
nant water can percolate through this impervious pavement and collect be- 
queath, giving forth noxious effluvia, to the injury of the health of the inhab* 
itants. This pitch, when submitted to distillation in retorts, yields a porous 
but at the same time a dense coke, and the oils distilled in the operation can 
be employed to advantage for lubricating machinery. Coal-tar has also becft 
applied, when mixed with gutta-percha or India-rubber, to insulate telegraph 
wires, and prevent metals from being acted upon by the atmosphere. One 
of the first products which comes over in the distillation of tar is a mixture 
of very volatile hydro-carbons, which has received the name of crude naphtha^ 
and this, when again distilled, is sold under the name of naphtha. When it 
is intended to apply this product to more particular purposes, it is purified by 
mixing it with 10 per cent of its bulk of concentrated sulphuric add; and 
when the mixture is cold, about 5 per cent of peroxy d of manganese is added, 
and the upper portion submitted to distillation. The rectified naphtha found . 
in the receiver has a specific gravity of 0*85. This substance is used to dia^ 
solve caoutchoua Rectified naphtha is also used fi>r mixing with wood 
naphtha^ to render the latter more capable of dissolving resins for the produc- 
tion of cheap varnishes. This rectified naphtha, submitted to a series of 
further purifications, has received from the eminent French chemist, named 
Pelouze, the name of "benzoin" or "benzole," which has the property of r^ 
moving with great facility spots of grease, wax, tar, and ream, fit>m fitbrica 
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and wearing apparel, witJiont injuring the fabric, its color, or leaTing any 
permanent smell or mark, as is the case with turpentine. The numerous 
uses to which this yalnable product can be implied in manufactures renders 
it of extensive employment in place of alcohol and other fluids which are, 
generally speaking, too expensive for common commercial purposes. 

As an instance, Mr. Calvert cited that in Yorkshire there was a large quan- 
tity of wool dyed before it was spun, principally for carpet manufactures. It 
was then necessary to oil this dyed slubbing-wool, as it is called j and up to 
the present time no means had been discovered of removing the oil without 
injuring the color ; and thus this oil remaining in the fabric materially injured 
the brilliancy of the color, as well as rendered the carpets thus manufactured 
liable to become sooner faded or dirty. Now, by the employment of benzole, 
which has not the property of dissolving colors, the oil can be removed from 
such fabrics, and the full brilliancy of the colors fixed on this slubbing-wool 
can be restored. He also states that this benzole can be employed with ad- 
vantage in photography, in removing the grease firom daguerreotype plates. 
When this benzole is treated with strong nitric acid, it gives rise to a sub- 
stance called nitro-benzole, which is every day becoming more and more used 
as a substitute for essence of bitter almonds, used in perftimery. It is thus 
interesting to observe that, by the triumphs of chemistry, a delicious perfume 
has been produced from the noxious smelling refuse of coaL The next pro- 
ducts he mentions which are distilled from coal-tar, are those denominated 
light oils of tar, which remain on the surface of water, and are applied, to- 
gether with the heavy oils, to the preservation of wood from rotting. The 
introduction of the fluid into wood is effected by placing the wood in dose 
* iron tanks, exhausting the air, and then forcing the oil into the whole sub- 
stance of the wood, under a pressure of from 100 to 150 lbs. to the square 
inch. There exists in these light oils of tar a highly interesting product, 
called tar kreasote, or carbolic add, which possesses extraordinary antiseptio 
properties : such, for example, as prevent the putre&ction of animal substances. 
Mr. Calvert has applied it with success in preserving bodies for dissection, 
and also in keeping the skins of animals intended to be stuffed. Owing to 
its peculiar chemical composition, he has also employed it successfully in the 
preparation of a valuable dye-stufi^ called carboazotic acid, which gives mag- 
nificent straw-colored yellows on silk and woolen fabrics. The carboazotio 
acid, prepared fix)m the above-mentioned substance, can be obtained veiy 
pure, and at a cheap rate, thus enabling the dyer to obtain beautiful yellows 
and greens, which are not liable to fade by exposure to the air, as is the case 
with most of those colors when obtained from vegetable dyes. The advan- 
tage of the add so prepared is, that it is entirely free from oily or tarry sub- 
stances which have the property of imparting a disagreeable odor to the dyed 
fabrics. The intense bitter which this add possesses induced him to have it 
tried as a febrifuge; and Dr. Bell, of Manchester, has succeeded in curing 
several cases of intermittent fever by its £dd. Mr. Calvert has lately appMed 
carbolic add in a manner that offers advant^^es to dyers and calico-printers. 
It is well known that extracts made from tanning matters can not be kept for 
any length of time without undergoing deterioration, in consequence of the 
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tiufBir auKtiitr which fluey oontain hecxaung deeompoaed and 
Iff a i»oeeflB of fennentatiiMi, into sugar aa^ gaUiiO add : which acid, he has 
aaeertained, not only has no dydng properties, hut, on the oontnny, that it is 
hjonoaa, from having a tendency to remove the raordaofts wluch an emplosred 
to fix the colors on the doth. It is also known that gallic add possesses no 
tanning properties. By adding a small quantity of carbolic add to the ex- 
tracts of tanning matter, they can in ftttnre be kept and employed by the dyer 
as a SQbetitute for the substance ih>m which they are obtained, by which will 
be gained the double advantage of saving labor and obtaimng a better effect 
from the tanning.mattera. The third substance which passes off in the distil- 
lation of tar is called heavy oil of tar. This oil contains a singular oiganio 
product^ first discovered by Dr. Hofinann, oi London, and called by him 
"li^aool," or "aniline,'* which possesses the property of giving, with bleach- 
iag^powder and other agents, a magnificent blue color. This &ct led Mr. 
Calvert to observe that tiliis last-mentioned substance, as well as carboazotio 
and indigotie acids, being produced as well from indigo as firom coal-tar, pmvea 
the great similarity and diemical connection which exists betwe^i the pro- 
duets of these two substances, and induces him to believe it extremely prob- 
able that these products wiU be employed within a few years as substitutes 
&r indigo and madder. Laurent has succeeded in obtainmgtwo products 
from ni^thaline, which have a great analogy to the coloring prindples of 
Madder. A substance^ for instance, called doloronaphthalic add, has the 
same oompositi<» as the cdoring matter of madder, and would be identical if 
the hydrogen gas was substituted for the chlorine which the add ccxitaina. 
Henoe the chloronaphthalic add has the property of giving, vnth alkalies, a 
most superior red color. When the coloring prindple of madder is treated 
with nitric add, a substance caUed alizaric add is obtained, which is identical 
with a substance also obtained fixun naphthaline^ caUed ni^thalic add. 
Ki^htbaline is a solid, white substance, which distills in laige quantities 
daring the distillatioQ of tar. It is an interesting &ct, that if coals are distilled 
at a low temperature, the products obtained differ fi^m those which are pro- 
duced when coals are distilled at a high temperature, as is the usual custom 
in the manufacture of gaa Without Altering into all the details on this pointy 
he mentioned one of the most striking difiEsrenoes of results, namely, that in 
place of the naphthaline, a valuable lubricating agent, called paiafflne, a solid 
sabstanoe, and a large quantity of carburetted hydrogens are also distilled, 
which, being fi»e firom smell, are valuable for commercial purposes, and have 
raedved the general name of paraffioe oil, or, as Dr. Lyon Playfiur remarked 
In his report of the Great Exhibition of 1851, it is " liquified coal gas." This 
paraiBne oil, wh^i mixed with other oils^ is now extensively used in cotton- 
mills both in England and the United States. Solid paraffine is also obtained 
in tlie distillation of peat^ and is employed for manu&oturing candles, there 
being added to it about 20 per cent of wax. These candles are remarkable 
fiir their tzansparancy and the pureness of their flameu 
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OILS FOB LtTBRTCATIOK-. 

The procarement of a suitable oil or substace for the lubrication of mechan- 
ism, is a subject of great importance. All pieces of machinery, the works of 
man, are nothing less than inanimate bodies, imitations of the works of the 
Creator, as displayed in the animate creation; and as is proved by practical 
experience, the nearer the imitation of the one to the other, the nearer perfec- 
tion is arrived at Nature supplies all animals with a lubricating medium 
between the solid parts of the joints, as well as the internal- passages of the 
body, to facilitate the motion of solids and fluids, and the outer covering of 
animals is furnished with the same oily substance in quantity and quality 
according to the density of the element in which they move, and the velocity 
they maintain. Marine animals are striking Instances of this. Every animate 
being possesses the fullest &cility of motion with the least muscular exertion, 
thus all mechanism designed for motion must be governed by the same laws, 
and its economy can only be maintained on the same principles of giving 
fiidlity to motion, which ean only be done by the purity and chemical proper- 
ties contained ui the oil or substance employed for lubrication. This theory 
is most beautifully developed in that class of mechanism connected with our 
cotton manu&cture. The competition to which this business has been sub- 
ject has brought such an amount of science to bear upon its economy as is 
not to be met wttii in any other dass. Science has brought every portion of 
the mechanism of the cotton-mill under the strict laws of motion and force, 
and the most scrutinizing tests are employed for ascertaining the &cilitating 
or the retarding influence any new oil may offer previous to its apjdlcation. 
By this course of study such an immense amount of motion is obtained from a 
giv^i power, and with a wearing of the parts so immeasurably small, that it 
can only be equaled by motion in the natural body. The power or force 
necessary to give to the spindle a revolution of three thousand per minute ia 
so infinitely small that it can scarcely be calculated. With the vast number 
of separate bodies in motion, some of them moving with great rapidity, the 
freedom from accidents, and the security to life and property in those estab* 
lishments, is surprising. Cotton monu&ctarers consume the largest propor- 
tion of the sperm oil imported, for which they pay a high price — a matter, 
however, of secondary importance, when the increase of power thereby pro- 
duced is taken into consideration. This is the only dass of mechanism upon 
which artificial power has been properly developed, with tlie exception, per- 
haps, of private carriages, where the power of the horse has been greatly 
economized by the use of patent axles, giving stability and &,cility of v^fAsxm, 
and preventing the destructive influence of oscillation ; th^s Hghter carriages 
and cattie are employed, and the speed has be^ increaae<^ with greater 
security and at less cost. It is now considered eoo^iomical to purchase the 
most expensive oils for the axles even of to(wn<<:art8. Railway and marine 
machinery suffer greatiy from friction, and its mseparable companion, QBcHh^ 
tlon. The laws l^at gciyem motion in the manufactory are precisely thos* 
which ought ^ ^o^ern motion on th9 faU, bat theee two great interifto 
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manage their mechaiusm on predse! j opporite prindplee ; henoe the eooDomy 
of the one and the expenaiye character of the other. The difference appears 
to be that the &ctory is worked with a view to individual profit, the other 
for that of a company. The ear of one is ever keenly open to the diaooyeriea 
of science, the other is ever ck)fled, except it hi^pens to flow through certain 
&Yored channels. A new era appears, however, to be dawning upon railway 
machinery, as several of the English leading raUway companies have accepted 
the offer of some of their engine-drivers to work by contract If this plan 
should be liberally carried out by the companies, it will be the first step to- 
ward the development of locomotive steam-power. The personal interest and 
responsibUity wUl ultimately work as great changes on the rail as the manu- 
ftcturer has aooomplished in his mill, and will lead to the same prindples 
being carried out in both classes of mechanism. When that is aooomidiabed 
it is impossible to Bay at what speed it may not be perfectly safe to trave!, 
and how much the cost may be reduced. The same remarks are i^plicaUo 
to marine machinery, and if the substances employed as lubricating materials 
by the large steam-ship companies were tested, it would be found difficult to 
meet with substances offering greater resistance, and, in other respects, more 
chemically unfitted for the purposes to which they are implied. The purity 
of the oil supplied to the marine engine is of very great importance. The 
large bearing sur&ces exposed to fliction, and the nature of the metaUio 
alloys of which they are composed (copper, zinc and tin) render them suscep- 
tible of electrical influence, and that influence once exerted, is always liable 
to a repetition, producing heat, expansion, and all the consequences resulting 
therefirom. If this subject were better understood by the companies, or some 
personal int^^st brought to bear upon the development of marine power, it 
would lead to much g^reater economy in its working, and add much to the speed 
of the ship. A better knowledge of the science of lubrication might also lead 
to the idea of lubricating the ships themselves, afi»r the manner of marine 
anfmalfl. If that could be accomplished, the velocity of ships might be much 
increased. It is quite certain, firom the great necessity of economizing steam 
power, that companies and individuals employing it must, sooner or later, use 
better lubricating materials ; their own interests will force it upon them. But 
the great question is, where are they to be had. It does not appear possible 
to obtain a greater supply of sperm oil, or oils or seeds of a better quality, 
than at present Foreigners, as a body, have an objection to adopt any thing 
new, unless, indeed, when they run no risk by doing so; therefwe^ so long 
as a &vorable market is found for their produce^ we shall have no improve* 
ment, and it must rest with the home cultivator.— Journal of ihA Sockty qf 
Art$. 

QCPBOYEMENTB IN SOAPS AND OILS. 

2^ ofLvnseed OUrcahe in ike Mam^acture of Soap, — ^Pelouze states that 
old oil-cakes may be advantageously used in the manufiicture of an economi- 
cal soap. All that is neceesaiy is to mix them with an alkaline solution; 
btxt ths qtnatily prepared must be smaU, as the abumenoid matter contained 
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la them begins to decompose in about a fortnight, producing a disagreeable 
odor. 

On the Preparation of Oil from Seeds, Nuts, etc, — ^Pelouze states thtt any 
edible oil will have a different composition and taste, according to the length 
of time that has elapsed before the seed from which it has been extracted 
was submitted to pressure. The best oils for the table are those which have 
been extracted immediately after the crashing of the seed. 

New OiL — ^At a recent meeting of the Liverpool Chemists' Association, says 
the London Lancet, sample of shaark liver oU was presented, and possesses 
some peculiar interest Hitherto sperm oil possessed the lowest specific 
gravity, .875, and was the lightest oil known; but shark oil is found to have 
a specific gravity of only .866. It came from Marshes, and was stated to 
be pnxmred from sharks caught on the coast of Africa. 

Fish Blubber Soap, — B. Johnston, of Aberdeen, North Britain, has taken 
out a patent for manu&cturing soap as follows: — He first boils fish or blubber 
for some hours, then let8 the contents in the bdler settle, and takes all but 
the deposit at the bottom, which is thrown out and composted to make 
manure. He then strains the liquor through a coarse bag, which is put into 
a press, and all the loose matter pressed out That which is left in the bag 
is put into the soap kettle, with one fourth its weight of tallow, aad boiled 
with caustic, soda, or potash for seven hours. The soap thus made is stated 
to be without smell, and of good quality. 

Fimfying Whale 0*2.— Peter Arkell, of Stockwell, England, has taken out 
a patent for purifying whale oil as follows : — ^He puts ocanmon whale oil in an 
iron still, wiUi one ounce of sal ammoniac and a pint of turpentine to each 
gallon, and applies heat to the stilL The still is stirred by a rod passing 
tight into it during the period distillation is gcnng on. The oil that is distilled 
over is stated to be peculiar in its character, and of a superior quality. A 
quantity of black pitch is left behind in the stilL 

Improved Soap, — ^W. A. Armand, oS London, has secured a patent for the 
following method of making a soap called " saponitoline,'' and which is stated 
to be <^ a superior quality. He places in a copper 88 gallons of soft water, 
and mixes with it 112 lbs. of oystal soda, or 79 lbs. of salts of soda, and, 
after two or three hours have elapsed, agitates it, and adds 112 lbs. of com- 
mon so£^. He then heats the whole to 40^ or 45° Gentrigrade, and adds 17 
lb& of p^arl-asb, and 17 lbs. of quick lime. When ebullition has commenced 
in the copper, he slowly agitates the heated mass, and pours into it about 5 
gallons of mucilage of linseed or marsh-mallow seed, after which he adds 7^ 
lbs. of borax, or about 2i lbs. of calcined alum. When the whole is well 
mixed in the copper, and the liquid presents the appearance of being perfectly 
homogeneous, he leaves it to boil on a slow fire for three quarters of an hoiv. 
The fire is then extinguished, the copper covered over, and the temperature 
allowed to &11 to 55° or eo^^. He then pours the liquid into barrels, where 
it becomes solidified in about 24 hours (supposing that hard soip has been 
used ; if otherwise, it remains in a gelatinous state). 

. Bleaching Oils, Besins, etc, — ^An improvement has been patented in England 
for causing oils, &ts, and resins, when in a heated state, to be thrown by 
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oentriftigal force through fine wire gauze into an indosed cbamber ooataJnlng 
chlorine. The apparatus is like a centrifugal sugar pan, surrounded with ft 
lead chamber containing the bleaching gas. A slide is employed to shut 
off communication (when required) between the reTolving pan and the bleach- 
ing chamber. 

New PrqMsraaon of Wool Oil. — ^The following is a claim of a patent recently 
granted to Thomas Barrows, Esq., of Dedham, Mass., finr a new preparation 
of oil for wool and other purposes : — ^I claim, for the treatment and imbuing 
of wool, during or previous to its manufacture into yam or doth, the applica- 
tion thereto^ of mucilage, possessing an attraction for water, such being found 
in sea-mosses and allied yegetable productions, or in various seeds^ such as 
flax-seed, it being used either alone or in mixture with an oil, or some other 
materiaL I use any of the oils, adapted to oiling wool, in mixture with 
mucUage, although some mixture, by rest, for a longer or a shorter time, wiU 
become separated into oil, which floats, and mudlage whidi subsides; but 
prefor the prepared oleic add or dein mixture, as it often remains uniform 
several days. I, howevN*, lay no daim to the application of dein, as 
described. 

AcUon (/ aome Animal Fluids on Fats. — ^It is known tiiat IC. Bernard 
attributes to the pancreas the pr(^)erty of emulsionating £Ektty substances. IC 
Bkmdlot, Profoasor in the School of Kedidne at Nancy, finds that this prop- 
erty does not belong exclusively to the pancreas, but that the chyme poa- 
aesaes it to an equal degree. M. Longet now announces that the soninal 
fluid possesses this property in a much higher degree, and that under a tem- 
perature of 35^ to 40^ Centigrade, during 14 to 16 hours, fiit is decomposed 
mto &tty adds and glycerine. Before subjection to hea% the emulsion has 
an alkaline reaction, and after this treatment it is add. — SiOiman^a JoumeiL 

AduUenUiona in Oils, — ^The detection of oils obtained from the crudferooa 
vegetables, such as coiza^ rape, camelina^ mustard, when mixed with otiier 
oils, has hitherto been a matter <^ some difficulty. The following test is pro- 
posed by Miahle: 25 to 36 grams of the oil in question are boiled in a 
porcelain capsule^ with two gram's of pure caustic potash (prepared with 
olcoholX dissolved in 20 grammes of distilled water. After boiling for a few 
minutes, it is thrown upon a filter previously moistened, and the alkaline 
liquor fiowing fix)m it is tested with paper impregnated with acetate of lead 
or nitrate of silver. A bhick stain, showing the presence of sulphur, indi- 
cates that one of the above oils has been added. A still more ddicate method 
IS to boil the mixture in a silver capsule, which will be blackened if one of 
the above oils be present even to the pn^rtion of 1 per cent — ArUzan. 

Ihar^icaHon of fixed OUa, — ^The colwless olive oil which is used by watob- 
makers is exceedingly dear, and yet the simple process 6f its purification 
appears to be so ample that any watdmiaker may prepare it himself If com- 
mon dive oil be mixed with an equal quantity of very strong qttiits of wine 
(sp. gr. 0*863) and allowed to stand for about 14 or 16 days, during which 
time it must be repeatedly shaken ; already, in the course of a few days, the 
yellow odor of the oil begins to disappear, and then gradually fkdes^ untO, at 
the end of the period mentioned, the dl becomes oolorleiB. If the mixtor* 
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be exposed to the direct action of the sun, this change takes place much 
more rapidly. The under layer of oil is separated from the spirit, which floats 
upon it, and is preserved in well-dosed bottles (stoppered, or with plugs of 
wood or gutta-percha) ; the spirit may also be prepared for another operation, 
or if large quantities be employed, it may be distilled after each operation. 
The remoTal of color is not the only advantage which is gained by treating 
olive oil with alcohol, for a considerable quantity of the margarine which it 
contains is also dissolved out, and hence oil so treated will not solidify so 
readily as the raw oiL The process just described, and which is undoubtedly 
better than treatment, first with sugar of lead, then with sulphuric acid, wash- 
ing with boiling water, and drying with chloride of calcium, or any other of 
the processes in common use is applicable, more or less, to all other oils, eveo 
to ooarse fish oils. It may be of importance to painters in (hI, who are anxious 
not to injure the delicate tints of ultramarine, rose, scarlet, and other delicate 
shades ^ red, and in fact of all pure tones, to know, that linseed oil, even the 
darkest and muddiest, may be so far bleached as to become bright and dear, 
and have only a slight yellow tinge ; a good deal of oil is now purified iu 
this manner in Great Britain. — FolyiecTmischea Journal 

On the empioymeni of Seorweed in (he manvfadture qf Soap, — ^Mr. Claussen, 
of flax-cott(m notoriety, in a paper before the British Association, stated the 
following &cts relative to the employment of marine plants in the manuiacturo 
of soap: 

" When I was experimenting on several plants for the purpose of discover- 
ing fibers for paper pulp, I acddentally treated some common sea-weeds with 
alkalies, and found they were entirely dissolved, and formed a soapy com- 
pound which could be employed in the manufocture of soap. The making of 
soaps directly firom sea-weeds must be more advantageous than burning them 
for the purpose of making kelp, because the fiicusoid and glutinous matter 
they contain are saved and converted into soap. The Brazilians use a mal- 
Taceous plant (Sida) for washing instead of soap, and the Chinese use flour of 
beans in the scouring of their silks ; and I have found that not alone sea- 
weed, but also many other glutinous plants, and gluten, may be used in the 
manu&cture of soap with advantage." 

ICBTHOD OF EAPIDLY BLBACHINa WAX, ANB PtJBIFYINa TiX- 

Low, OILS, Era 

Wax, properly speaking, consists of pure wax and a coloring matter. 
There are several kinds of wax, distinguished commercially by the relative 
amount of coloring matter which they contain. Formerly it was supposed 
that wax could only be bleached by the action of sun%ht To effect this 
object the operations were commenced early in the spring, and continued for 
3 or 4 months. The wax required to be made into ribbons of great tenadty, 
or feathered as zinc is, by being poured into water. This must be repeated 
several times during its exposure to the sunshine. The whole process requires 
a heavy outlay of capital, and the results are moreover uncertain and variable 
aooording to the weather. In order to diminish the amoont of eaj^tal which 
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required to be sank in fhia branch of trade, and above all to shorten the time 
required to bleach the wax, M. Gassgrand, of France, some years since, in- 
vented a process which has been most successfiil, but has only recently come 
before the public. 

This process consists in melting the wax by means of steam until it becomes 
very liquid, and then passing it along with the steam through a kind of ser- 
pentine worm, by which a large sur&ce becomes exposed to the action of the 
steam. After traversing the worm, it is received in a pan with a double bot- 
tom, heated by steam, where water is added in order to wash it ; from this it 
is elevated by a pump, kept hot by steam, into another pan simflarly heated, 
and where it is also treated with water, and is again passed through the ser- 
pentine. This operation is repeated twice, thrice, or four times, according to 
the quality of the wax. During the passage with the steam through the worm 
it becomes denser, by absorbing, it is said, and deposits in the upper pan. It 
is allowed to repose for about 4 or 6 minutes after each passage, and after 
the last one, about 1 or 2 hours, according to quantity, in order to allow of 
any impurities to subside. The wax is then granulated in the ordinary way 
by means of cold water, is allowed to diy during 3 or 4 days, and the ac- 
tion of light and air does the rest, for which one person is suffldent. The 
whole of the operations do not require more than a few days, are perfectly 
certain, and attended with no danger. Independent of the advantage whidi 
such an apparatus has for bleaching wax, it has also that of enabling its qual- 
ities, according to relative whiteness, to be distinguished. For this purpose 
it is only necessary to present the wax in masses to the end of the worm, and 
in a second or two the vapor determines the relative color it will yield. This 
process is also applicable to the purification of tallows and oils ; even fish-oil, 
when passed through the apparatus and washed as described, is completely 
deprived of its disagreeable smell ; and if it be set aside in a place where the 
temperature only reaches from 69^ to 68^ Fahrenheit, a fi:esh deposit will 
form, and the oil become perfectly clarified and nearly colorless. 

This process is worthy the attention of soap-boilers, as it is much more 
effective than the present method of purifying oils, especially where sulphuric 
acid is used. The only modification required for the purification of oil would 
be to divide the oil as much as possible by means of a diaphragm of copper, 
pierced with holes in the first steam-vessel, and thus expose the largest pos- 
sible surface to the action of the steam in fiowing through the pierced dia- 
phragm into the worm. — Dublin Journal^ Industriai Progress, 

DISTILLATION OF COAL IN HYDROGEN GAS. 

It is well known to chemists and others who have experimented in the de- 
structive distillation of coal, that at different degrees of temperature products 
of very differe -t character are produced — gaseous, liquid, and solid. The gas- 
eous products consist of marsh gas, defiant gas, carbureted hydrogen, and 
carbonic acid. The liquids consist of bodies closely analogous to petroleum, 
and the solids are coke and mineral pitch. The relative proportions of the 
above products vary with the temperature of the retort ; tiie lower the tem- 
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peratore the l^fls gas and the more liquid produced, and Hie higher the 
temperature, the larger the volume of gas. Air invention recently patented 
by Stephen Meredith of Meadviile, Pa., has for its object the ^acilitataon of 
the process of distillation, and this is accomplished by the admission to the 
retorts, during the distilling operation, of a jet of heated hydrogen gas. In 
this way tiie liquids are distilled in an atmosphere of hydrogen, and ^us pre- 
served from igneous decomposition, while th'e hydrogen at the same time takes 
up a portion of the sulphur and ammonia contained in the coaL 

PITEIFICATIOK OF GAS. 

A very great improvement in the purification of gas is claimed to have 
been effected by Mr. Statter of England, by the employment of hydrated day 
along with the lime usually employed for this purpose. Hydrated day unites 
with the ammonia of the gas as with a base, and at the same time with its 
sulphuret of carbon as with an add, and thus removes both of these noxious 
Impurities from the gas exposed to its influence. Its good offices are, more- 
over, said not to be limited to these, as, in conjunction with the lime, it assists 
in removing tarry vapor and other impurities. The illuminatmg power of the 
gas appears, from a detail -of experiments, to be positively increased by the 
day purification fi:om 22 to 33} per oent^London BuHder, No. 585. 

GAS FBOM PEAT. 

There has been much discussion in Paris in connection with the renewal 
of the engagements of the city with the gas companies. Attention has been 
called to the gas manufactured from peat, which for some time has been 
manu&ctured in Paris. M. Foucault has been charged with measuring the 
comparative illuminating powers of coal and peat gas ; and the result is in 
fovor of that of peat, its power being 342, while that of coal gas is 100. 
The manu&cture of peat gas is also more simple than that of coaL The peat^ 
if put into an iron retort heated to a low red-heat, affords immediately a mixture 
of permanent gases and vapors which condense into an oleaginous liquid, which 
two products separate on cooling. The oil is collected in a spedal vessel, 
and the gas passes into a gasometer. This carbureted hydrogen is wholly 
unfit for illummation, it giving a very small flame, nearly like that from brandy. 
Tlie oil firom the peat is a viscous, blackish liquid, of a strong odor. It is 
subject to a new distillation, and resolved wholly into a permanent gas and 
hydrogen very richly carbureted. This mixture is strongly illuminating, giv- 
ing a flame six or eight times brighter than the first, and of a more lively 
brilliancy. The two are mixed, and a gas of intermediate character obtained, 
which is delivered over for consumption. 

M. Foucault has made his trials with a photometric method not yet made 
public. Its unit was not a single wax candle, but a collection of seven can- 
dles, arranged in an hexagonal manner, with spaces of one centimeter. A 
single candle is liable to too much variation, a compensation for which is se- 
cured when a number are employed. By this method, a mean of five deter* 
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minatlons gavo tea a bonier of peat gaa a light equivalent to 2Z\ caadlfii; 

and the samo burner with coal gas, 6yV candle& The illaminatrng power of 
the pure oil from peat, the illaminating material par excellence^ has been found 
at equal pressures 705, the intensity for coal gas being 100 : and with equal 
YOlumes their numbers are as 756: l^^^-^SOUfnarCe JimrnaL 



AXnFlClAli GXTTTA-PEECHA AlTD INDIA-BUBBEB. 

The following communication was read before the Brittah Association b/ 
H. Claussen : — 

" In the course of my travels as botanist in South America^ I had oocatton 
to examine the different trees which produce the India-rubber, and of which 
the Baricomia speciosa is one. It grows on the high plateaux of South 
America, between the tenth and twentieth degrees of latitude south, at a 
height from three to five thousand feet above the level of the sea. It is of 
the family of the Sapotacese, the same to which belongs the tree which pro- 
duces gutta-percha. It bears a fruit, in form not unlike a bergamot pear, and 
full of a milky juice, which is liquid India-rubber. To be eatable this fruit 
must be kept two or three weeks after being gathered, in which time aJl the 
India-rubber disappears or is converted into sugar, and is then in taste one 
of the most delicious fruits known, and regarded by the Brazilians (who call 
it Mangava) as superior to all other fruits of their country. The change of 
India-rubber into sugar led me to suppose that gutta-percha, India-rubber, 
and similar compounds, contained starch. I have, therefore, tried to miY it 
with resinous or oily substances, in combination with tannin, and have suo- 
oeeded in making compounds which can be mixed in all proportions with 
gutta-percha or India-rubber without altering their characters. By the fore- 
going it will be imderstood that a great number of compounds of the gutta 
percha and India-rubber class may be formed by mixing starch, gluten, or 
flour with tannin and resinous or oily substances. By nnxing some of these 
compounds with gutta-percha or India-rubber, I can so increase its hardness 
that it will be like horn, and may be used as shields to protect the soldiers 
from the effects of the Minie balls, and I have also no doubt that some of 
these compounds, in combination with iron, may be usefhl in floating batteries 
and many other purposes, such as the covering the electric telegraph wire% 
imitation of wood, ship-building, etc" 

IMPBOVEMENTS IK THB SIZING OF PAPEB. 

The following is a description of a new process for sizing paper, invented 
by Dr. J. Macadam, of Glasgow. The plan is more particulariy appUcable in 
the manu&x;ture of such kinds and quahties of paper as are partially or en« 
tirely " resin sized" and machine made, and it consists in the partial or total 
substitution of aqueous solutions of smgle sulphates, or of other binaiy com- 
pounds, for the double sulphate of potash and alumina, known by the name 
of alum, usually employed according to the present system of manufacture. 
The acid best suited for this purpose is sulphuric acid, and is employed in 
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qtiBsn^ty snffident for the neutralizatioii of the whole, or a part of the alkali 
of the resin size which is used. The quantity or proportions of acidulous solu- 
tion, when free adds are employed, is accurately determined by alkalimetri- 
cal processes ; and such add solutions are added to the paper pulp either be- 
fore or after the addition of the resinous size. In carrying out the invention, 
the aid of single sulphates, or other binary compounds in the form of aqueous 
solutions, and suited in quantity to the alkali present in the size, are used. 
Paper produced under this system of treatment is peculiarly well-suited for 
printing by lithography or from engraved plates, as it possesses an absorbent 
8ur&ce of a uniform character. It has also a less injurious effect upon the 
engraver's plates, and is well-suited for letter-press printing, as it is readily 
susceptible of uniform dampmg, and affords a dear impression. The follow- 
ing is a detail of the materials used and the plan followed : 

In the preparation of the resin size, as ordinarily used, the resinous matter 
is dissolved through the medium of water by alkaline compounds, carbonate 
d soda, or carbonate of potash, for example. When alum is added to such 
solution in contact with the paper pulp, decomposition of the size-solution 
takes place ; the add of the alum neutralizes the alkali which is present, and 
the resin is predpitated in contact with the fibrous matter of the paper pulp. 
In sizing with resin the antiseptic influence of alum is not required, as in the 
case of sizing paper by the agency of animal matters ; or if at all necessary, it 
is only so within a very limited extent. The invention, therefore, essentially 
consists in the application and use of the free adds, or single sulphates, or 
other binary compounds, by the agency of which the desired neutralization of 
the alkali of the size-solution is secured in a more economical manner, and 
with superior results as regards the quality of the paper, than when the chem- 
ical effect arises solely from the use of alum in the ordinary way. The agents 
named are employed to a greater or less extent, in accordance with actual cir- 
cumstances, introducing at the same time more or less alum as may be advis- 
able. When single sulphates are used to effect by their continued action the 
neutralization of the alkali of the size-solution, they are applied in accurate 
atomic proportions. The size-solution is constantly prepared from the same 
proportions of resin, water, and alkaline compounds, so that whether commer- 
cial carbonate of soda or potash, or soda ash be used, the proportion of alkali 
in a given measure of the size-solution may be as constant within such narrow 
limits, as any fluctuations in the per centage of alkaline value of such com- 
pounds will admit The strength of the acid aqueous solutions is constant 
Thus, taking sulphuric add as an example, it is employed as an aqueous solu- 
tion, havmg a strength of 20® by Twaddell's hydrometer. While this strength 
is convenient for regulating and measuring the required quantities, the degree 
of dilution is otherwise unimportant It is advisable, however, to make this 
the minimum amount of dilution. 

The requisite of the dilute acid is regulated as follows : The size-solution 
being ocmstant, or nearly so, in alkaline strength, and being used m definite 
and constant quantity for each class of paper, as sized in any particular engine 
of the paper-maker's works, according to the capacity of such engine, a pre- 
liminary experiment is made to ascertain, by means of a graduated tube (di» 

11* 
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Tided into eq ml spaces) sach as is usually in the estimation of the yalue of 
alkalies, wha: number of such graduated spaces filled with acid are neoessaiy 
for the neutralization of a known proportion of the total amount of size-solu- 
tion as required for the paper in any particular engine, in accordance with 
the special variety of paper being manu&ctured. The point of saturation is 
ascertained by stirring well the aze-solution on each successive addition of 
the acidulous solution, and until the size-solution so treated slightly reddenfl 
litmus paper. The quantity of add solution being thus determined for a 
known proportion of the size-solution, it is easy to ascertain by calculation the 
requisite amount for the whole of the size-soluti(m to be decomposed. But a 
more convenient system for practical purposes is, to have a series of measurea 
capable of containing the requisite amounts of the acidulous solution to neu- 
tralize the alkali present in one, two, three, or other number of gallons of the 
size-solution, so that the treatment is then reduced to an exceedingly simple 
form. In the practical manufacture of paper the following order or sequence 
of the applied substances, or treatment, is found to be the best, although the 
order may be varied more or less : The paper pulp being introduced in tiie 
sizing-engine, with the customary qnnntity of water, the necessary or determined 
quantity of size-solution is added, and at an interval of 20 minutes, more or 
less, and when the neutralization is complete, and the deposition of the rean 
thus economically accomplished, any alum which is to be applied, is added. 
This substance, for ordinary printing papers, is commonly added in the 
proportion of about two pounds' weight to each hundred weight of the pulp 
necessary for the manufiicture of paper. The proportion varies, however, ac- 
cording to the required hardness of the surface of the paper, this hardening 
effect being the chief result due to the introduction of alum in the improved 
process. In some kinds of paper, almn may be entirely dispensed with in 
working out this process. This dispensing with alum applies more particu- 
larly to papers used by lithographers and engravers, for whose work alum is 
known to be prejudicial After the addition of the materials to the pulp has 
taken place in the hereinbefore described order, the usual coloring zaatter is 
applied, and at this stage also, any fire-clay, or any other material, with whici 
it may be desired to impregnate tiie paper. — Pradicai Mechamcs' JoumaL 

IMPROVEMENTS IN TANNING LEATHER. 

WaUles'8 limning Compound. — ^The daams of a patent recently iflsaed to Q 
B. Wattles, of Waddmgton, K K, is as follows:— 

First, I claim the employment or use of soap combined with salt and limii 
for mihairing or depilating the hides. Second, I claim the employment or va^ 
of soap combined with the tan liquor for tanning the hides, substantially aa 
described. 

The above process consists in the use of the ingredients specified in the 
claim for the purpose of softening the hide, improving its quality, and jmpo- 
venting the iiyurious effects which have hitherto resulted from the use of lim» 
in unhajring. Mr. Wattles uses the soap, salt and lime in unhairing, and the 
Boap and t ?*-T?T>^"g liquors in tanning. The great study of all good tanners has 
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itofim oat the leather with little Injmytothe gelatine^ of which it ii 
laigely ooiiipofied. But their efforts have generallj been fhiitlesB. One of 
the best improvements, in this direction, was a patent granted for the use of 
potash in combination with lime and salt In this process the potash robbed 
the sidn of some of its gelatine, and formed soap. The quality of the leather 
thus produced, though better than that which the old mode permits, is still de- 
fective. Mr. Wattles claims to have discovered an improvement The appli- 
cation of a special soap bath, while it cleanses out the lime, softens the skin 
and opeaoB its pores for the reception of the tannin liquor, without in any way 
impairing the gdatine. The combination ci soup with the tannin liquor 
also has an important effect in mollifping the latter, whereby green hides may 
be introduced without any danger of becoming hard. Indeed, the soap, by 
neutralizing undue acidity and opening the pores, causes the liquor to pene- 
trate the skin, and unite quickly and thoroughly with the gelatine ; the result 
being the production of a firm, pliable and superior quality of leather. 

Enoa^s Improved Process. — ^The following is an extract from the specification 
of a patent granted to Roswell Enos, July, 1855, for tanning leather. 

No new substances are employed, those which the patentee uses having 
been long known to tanners ; he only employs them in a different manner 
from that which has been practiced heretofore : — 

^' The hair is first removed from the hides ia any usual manner, and the hides 
thoroughly cleansed in either pure water or in a solution of salt and water. 
A batch of fifty sides are then placed in a liquor composed by steeping forty 
pounds of Sicily sumac, or one himdred and fifty pounds of unground native 
sumac, in two hundred and fifty gallons of water, and adding twenty-five 
pounds of salt thereto. The sides remain in said liquor fix)m twelve to twenty- 
four hours — ^the leng^ of time depending upon the temperature of the said 
liquor and the condition of tiie sides. About blood heat is the best tempera- 
ture for the aforesaid liquOT. After the sides have remained the aforesaid 
length of time in the salted infusion of sumac, the liquor is strengthened by 
adding thereto somewhere about two hundred gallons of strong oak or hem- 
lock liquor, and fifteen pounds of salt, and the sides allowed to remain in 
this strengthened liquor for the space of from twelve to twenty-four hours. 
The sides should then be withdrawn, and placed in about the same quantity 
of a strong cold oaJk or hemlock liquor, containing twenty pounds of salt in 
solution, and allowed to remam bi it for five or six days. They are then with- 
drawn and placed in the same quantity and quality of liquor — save that it 
should be of about blood-warm temperature, are allowed to remam therdn 
five or six days, which latter operation should be repeated for six or seven 
times, when the side will generally be found to be completely tanned. While 
passing through each stage of this said tanning process the sides should be 
repeatedly handled, as all tanners are fblly aware." 

This is a description of the jHxxsess. Practical tanners will p^xseive that 
neither adds nor slkalies are used for raising the hides, but that the salt sumac 
liquor is employed for the preparatory, and the common tan liquor for the 
^jilishiig proeess. The inventM*, an oaqpoieiMed toimer, sajB:— "The salt 
» liquor enters at oBjoe into the pores to the very heart of the sides, fnd 
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so acts upon them as to giye them an exoeeding^j pliable jet fina baaiai and 
80 prepares them that the strongest liquors of oak or hemlock, Acy maj after- 
ward be applied without binding or Injuring the hides." 

We have been assured, says the editor of Hunt's MerchatWs Magazine, ihaA 
the sole leather made from this process, from sweated Buenos Ayres hides^ 
will make sewed work equally as well as the limed slaughter hide& Tha 
leather is also tough and strong. The length of time required for tanning a 
dry Buenos Ayres hide is nmety days, with 75 per cent gain. The tune re- 
quired for tannmg an Oronooo hide is much less, with a gain of 80 or 85 per 
cent This method will tan slaughter sole leather in thirty days: harness or 
upper leather in the rough in twenty days, and calf-skins in fixm six to twelve 
days. 

MANUFACTURE OF GLUB FBOM OLD LEATHER. 

J. H. Johnson, of London, has obtained a patent for preparing old lea&er 
scraps to render them fit to be made into glue. The leather is first chopped 
into small pieces and thoroughly washed, then placed in vats where it is di- 
gested with a potash or soda. It is taken out, after a few hours, and subjected 
to pressure, and again immersed in a stronger alkaline solution for some houra^ 
which processes remove all the tannic add. It is now taken out and washed 
well with water, and submitted to a steep of a very weak sulphuric acid for 
twenty-four hours, to remove all the coloring matter. This being accom- 
plished, it is again submitted to a weak alkaline solution of the carbonate of 
soda, then washed in water, and is fit to be made into glue by the common 
process. 

ON THE ACnON OF GALLIC AND TANNIC ACIDS ON IBON AND 
ALUHINA MOBDANTB. 

Mr. Calvert, in a communication on the above subject to the British Asso- 
dation, drew the following conclusions: — Ist That there can be no doubt 
that tannic add is the matter in tanning substances which produces blade 
with iron mordants. 2ndly. That the reason of gallic producing no black dye 
is, that it reduces the peroxyd of iron in the mordant, forming a colorless and 
soluble gallate of protoxyd of iron. 3rdly. That gallic add has the property 
of dissolving hydrate of alumina, and also of separating alumina mordants 
firom the cloth on which they are fixed. 4thly. That the reason of extracts 
of tanning matter losing their dyeing properties is, that the tannin is 
transformed into gallic acid. Sthly. That gallic acid possesses the property 
of dissolving iron, and thus lays claim to the character of a true add ; while 
tannin, not having this action, appears to me to be in reality a neutral sub- 
stance. 

ECONOMIC APPLICATIONS OF BENZOLE. 

English patents have recently been granted to Mr. F. G. Calvert fyr the 
employment of purified benzole^ or ooal m^hthaj for the removal of painbiv 
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oih, tar, grease, etR, from any yariely of fiibric, from leather, wool, for the 
deazung of gloves, etc. For the aboye articles the benzole is employed by 
simple rubbing, and through its great volatiUty no mark or permanent odor 
remains on the substances treated. Mr. Calvert also applies benzole for the 
extraction of grease, oils, etc, from cotton-waste and rags used in wiping 
machinery. These substances axe first saturated in a close vessel with the 
benzole, which is afterward pressed out, and subjected to distillation. The 
benzole distills over at a low temperature, but the grease and oils dissolved 
hy it remain behind, and can be collected and used. 

! 

PHTSIOLOGICAL AND THERAPETJTIO EFFECTS OP CABBONIO 

ACID. 

Some time shice M. Herpm stated the following &cts to the Frendi 
Academy: — ^Dr. Strove took the Marienbad waters for a painful affection of 
the leg. He had been unable for several weeks to walk without a crutch. 
Dr. Strove had the notion one day of exposing his leg to the action of the 
carbonic add which escapes freely from tiie spring at Marienbad, and finrma 
a bed several diameters deep over its sur&ca After exposure for a while it 
produced a pricking sensation and warmth, which went on increasing till it 
occasioned a profose perspiration of the diseased limb. Upon withdrawing 
his leg, he was surprised to feel no pain, and to find that he was able to 
walk without his cratch. He continued this treatment for some time, and 
has since experienced no return of his complaint. There are now in G^er* 
many special establifdmients for baths, douches, and the inhalation of carbonio 
acid. According to H. Herpin, the first effect of exposure to the gas is « 
sensation of pleasant heat, like that from a garment of fine wool, then a prick- 
ing, and afterward a burning which has been ccmipared to that from mustard. 

On the occasion of this communication, M. Boussingault related how he 
happened in 1826 to witness some of the effects mentioned by M. Herpin. 
He was visiting in the Quindin, New Granada^ a part of the Cordillera, some 
9o^iitara8y where numerous workmen were occupied melting and purifying 
sulphur. He encountered a crevice, whence issued abundantiy a gas of the 
odor of sulphureted hydrogen. He attempted to descend in it in order to 
ascertain the temperature ; but he had hardly entered the crevice when he felt 
a suffocating heat, which he estimated to be at 40^ Centigrade, and a pricking 
in the eyes ; respiration being difficult, he ascended quickly ; his &ce was red, 
and his perspiration abundant. After a whUe he descended again with his 
thermometer, and was surprised to find a temperature of only 19i^ Centigrade. 
The extreme temperature was 22^ Centigrade. The gas was composed of 95 
per cent of carbonic add, and 6 per cent of atmospheric air and sulphureted 
hydrogen. It was hence the carbonic add which caused the sensation of heat 
and the iiritation of the eyes. At two other times, in 1827 and 1830, 
IC Boussingault experienced again the same sensations. He observed 
that the workmen who worked long in the solihtaras of the Cordillera^ in 
contact with carbonic add, experience an enfeebling of the sight, and some 
of thflm become blind. Pr. Hei^ oonflrms the fiust with reg^ to the 
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ttctian on the eje» of the bfttiu of gafleooB cubottio add. He ohaerrvd 
that the douches of carbonic add had been naed agarnst ^anMyopie'* or 
enibebttng of Tidon, and different preoaotioDS were used to oaodeiate the 
effects of the gas, or diminiahing the ibroe of the jet, or its distance ; or 
Ite direct acti(m by interposiBg mudin. When the eyes have an inflamp 
inatory tendency, it irritates the organ and the neighboring parts; tiw 
heat soraettnes produces dangerous congestion. 

FOOD AND ITS ADULTBBATIOKS. 

During the past year Dr. Haasal], of London, has published the resultsof the 
inquiry instituted by government respecting the adulterations of food — the 
inyestigations being conducted by a sanitary commisdon of v^hich Dr. Hassall 
was a prominent member. The subjeet, &om its very nature, says the Lomdon 
Athtnmmt is one of no ordinary difficulty. The very first artide on the list 
of substances examined is a prooC Collide is found to be adulterated wilii 
diicory ,* but if persons prefer their coffee mixed wiliL chicory, this can hardfy 
be called an adulteration, even if it be a misnomer to call the compound cof- 
fee. We know a coffee-dealer who, wishing to avdd the imputation of 
adding dtaoory to his oofifee, gave up the praodoe, when, to his great surprise^ 
his coffee trade fell off to sudi an extent that his only alternative was shutting 
up shop or returning to his clucory. On adding diicory his trade again re- 
vived, and vre see his name in Dr. HassaQ's list as sellii^; oc^ee " adulterated 
with chicory." To those, however, vrho prefer pure coffira it will be some 
oonsdadon to know that the use of the microscope is a means by which this 
adxfitlon as wdl as many others can be detected. 

Passmg fixxn coffee V7e come to sugar ; and here it i^pears that little or no 
adidteration is practiced. A little mite, bdonging to the same femilyas those 
which attack our figs, dates, dieeae, and other kept food, is found in brown 
BC^r, but not in lump. It is different with sweetmeats and horiboHS. Ghil* 
dren are really exposed to the swallowing of sudi trash, which sometimes 
proves fetal, in these compounds, that it would be a wise and safe rule to give 
t3tem nothing but limip sugar in mdulging their taste for this artide of diet 

ArrovfToot seems subjected to an adulteration in the shape of potato flour. 
This is a great ihtud, for whereas genuine anowroot costs one shilling or 
eighteenpence a pound, potato flour ib not worth more than threepence iX 
fourpenoe. The di^rence in form of the starch grains of potatoes and the 
arrowroot plants renders this fi^ud not difficult of detection. There is, how- 
ever, one great comfort attendant upon this adulteration ; and it is, that) so 
fikr as the ultimate action of potato starch on the system is conoemed, it to 
precisdy the same as arrowroot This is itot a poisonous adulteration. 

Bvery one will naturally turn to bread as the staff of life, and inquire how 
much it is exposed to adulteration. With the ezceptfon of a littfo alum, in 
80 small a quantity as to be questionable wbetber it is rasUy pemionus^ this 
important artide of ^M seems not to be e^oosed to any great amonnt d 
adulteration. 

The reports on beer are not 80 ftil as coaadbewidMd,.idtkeaaezosptfoiv 
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flBdtluit i8a\ ASsop'k bitter ale^ The aasertion of a Frencli chemist that 
the stiychnia^ manu£EU3tiired so largely in France, was used in England for 
adulteiating bitter beer, pot our brewers upon their mettle ; and Mr. AU- 
aop was the earliest to place specimens at the disposal of Uie chemist for 
analysis. As was to be expected, no strychnia was found in these ales, nor 
other kind of adulteration. The adultexations most frequently detected in Lon- 
don porter are salt and treacle. 

From beer we turn to mUk — and here noddling more deleterious than water 
could be disooYesed to hare been added, and this only in eleyen cases out of 
twenty^snz. 

Snuff ia some instances was found to contain lead, and cases are cited where 
lead-o^ and painter's palsy have been induoed by the use of snuff. Pickles 
anchovies, spices^ and jveaerves, were frequently found to contain injurious 
materiiila On the whole^ says the AOiemoBfumf as the result of this inquiry, 
we have a higher notion of the morality of the trade than we had befora 
In by &r the laiger number of articles examined there was no adulteration. 
In anotiiar set oi casee^ the alleged adulteration, as in the case of chiooiy 
witb oofiee^ is a matter of taste, and not of ftaud. In another dass of cosesi 
and these a very large miqoritj of the adulterati<ms^ the substances, though 
ftaudnlently added, were not injurious—^ in the case of water with milk. 



ON THE. USB OF SAMVA. 

Ibe action of the saliva upon the starch we take as food, is similar to that 
of a ferment, and causes it to undergoa change into sugar. If yon take a por- 
tion of pure starch and hold it in the mouth finr only two minutes^ you can 
obtain distinct and decided traces of sugar. We have here a solution of starch 
not treated with saliva, and if we employ otir test for sugar, whidi yon well 
know (sulphate of copper and liquor potassas), we have no reduction k£ tiw 
oxyd of c(^per ; but in this other mixture of starch and water, which has 
been held in the month for two nnnutes only, you oaay see distinctly a beauti- 
iul red line of reduced copper, the evidence of the presence of sugar. If the 
starch is left in the mouth for tiyree minutes, astill more manifost action is w^ 
parent; and if it remains there five minutes, there is a distinct mass of reduced 
copper, i^ch is proportioned to the quastitf of sugar formed out of the standi. 
^-Bence Jone^a Lecture, 

PKKPARATION JlSTD USE OF COFFEE. 

From a report in tiie Jour, FrvaMn InstiMet of a series of experimentt 
instituted by Messrs. Dalaon acd We^^eiill, of Philadelphia^ we make the 
foUowiag extracts: — 

In addition to the tannin oontamed in coffee, and which is somewhat altered 
during the process of loastiag^ the berry is characterized by two otiser sub- 
stances; one oaffein, a product containing nitrogen, which exists in tiie pro- 
portion of about one per cent (the same exists in nearly a douUe proportion 
in teaX ^oaA Ib not atteeed ia tiia zoastiag poooess; and the other a peeuliar 
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TolatUe oQ, developed during the roMtiiig, existiiig in eccbemely 
qoantity, and to which coffee owes its delicious flavor. 

In this country a really good cup of coffee is the exception rather than the 
rule, and this may prohabl j be attributed to the nation from which we are in 
a habit of selectu g our cooIes, since there is nothing in the whole culinary arfc 
which requires m >re " sense*' than the preparation of good coffee. The ex- 
periments were mstituted with a view of ascertaining whether a portable 
coffee, so simple in its operation that it can not be spoiled, oould not be pre- 
pared for a price at least as low as that for which the raw or roasted material 
may be offered. This was only to be hoped for by extracting from tiie beny 
a laiger amount of its nutritive substanoe than is done in the household, and 
in such proportion as would pay the expense of the operati<as to which it 
must be subjected. The attempt was not suooeasftil, yet some of the oon- 
dusions arrived at by the experiments are of interest 

In respect to the most unportant part of the operation of making good coffee 
(the roasting), it is recommended that the roasting should take place in a 
cylmder, constantly turned over a bright fire; when a white smoke begins to 
issue from the joints of the cylmder, its contents must be oareftilly waldied, 
and every few minutes a tsw grains extracted, and their color and brittlenees 
examined. As soon as they break easily into aeyeral fragments by a s)%ht 
blow, at which time the color will be a light chestnut brown, the operation is 
completed, and the coffee, if in large quantity, must be cooled, by taking por- 
tions up in a large tin cup, and letting them*drop through the air. ' The quan- 
tity of aroma which might be supposed would be lost in this way is incon- 
siderable, and the danger of over-roasting, if the coffee is left in a hea^, or 
covered up, is great The coffise, both roasted and ground, may be kept in 
quantity without loss of flavor, if the vessel be corked air-tight The best 
form of coffee-pot was found to be that which has an upper compartment, 
with a perforated bott(»n, upon which the coffee is placed, and the boiling 
water strained through. But in preparing the infusion in any way, both the 
coffee and the water should be measured in the proportion of a half an ounce 
^ in weight of coffee to a cupfhl of six fluid ounces oi water, for each cup of 
the inflision. A small measure^ containing somewhat less than an ounce of 
vrater, will hold half an ounce weight of ground coffee. It is important to 
keep the coffee-pot perfectly dean, as the least musty smell indicates a dis- 
agreeable taste, which is imparted to the coffee. 

Experiments were made to ascertain whether the aroma lost in roasting 
3offee might not be collected advantageously. The volatile products generated 
in roasting were all carefully collected. Seven pounds of good Modia coffee 
gave a littie more than two ounces of dark liquid matters, possessing no very 
noticeable properties; and in no instance could any product be dstained of 
suffident quantity or reaction to warrant any advantage in a practical pdn^ of 
collecting the aroma. It appears in reality that but a small quantity of aroma 
is in reality lost by roasting, and what is dissipated is mingled veith very dis- 
agreeably-smellmg vapors, from which it would be difficult to free it An 
experiment was also made to ascertain whether the fragrant volatile dla 
might not be driven from roasted coffee by steam, and a dried extract of the 
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Mldtuil coffee aiade, to which the bbsm oDs might be afterwaid added, giTiog 
a good portabB coffee. This attempt was also unsacceasfuL 

It was next tried to obtain a portable coffee by making an aqueous extract 
of raw coffeoi evapcxrating to dryness, and roasting the residue. An extract 
was obtained that, under some circumstances, gave good coffee, but as a whole 
the results were not sata8&ct<»y. 

An experiment was also made to ascertain whether a Tery concentrated 
aqueous solution of ooflfoe could not be made from ground roasted coffee by 
displaoement with cold water, thus extracting more soluble matter than is 
done in the household, and at the same time obtaining a more portable coffee. 
A pound of ground roasted coffee was placed in each one of a series of five 
diqdaoement apparatus, and river water poured through them, a pint at a 
time, using that which had run through the first to pour upon the second, 
and so on through the aeries. The coffee swelled, and each pound absorbed 
a quart of water during the swelling, which it did not suffer to drop^ but which 
was disi^aoed by fresh water. Assoonasaquart and a half had been passed 
tiirougfa <«ie of the series^ the absorbed liquid remaining in the coffee was 
pressed out by an hydraulic press of nine tons' power, and the droppings 
added to ^be following numbers in the series, which were treated in a similar 
way. By this means a very concentrated liquid was obtained. There were 
in all 24 pints of water added, and the resulting portions of coffee solution 
amounted altogether to about 18 pints, from which it follows that^ notwith- 
standing the powerful pressure, the coffee residue retained six pints of water, 
or l|th its weight When this coffee residue was dried, it was much lighter 
in color than ordinary ooflfoe, and a cup of infusion, made in the ordinary way, 
had not the slightest flavor of coffee, and resembled in taste the decoction 
that one is served with in ooontry taverns in the interior of Pennsylvania 

Those articles offered in the maricet under the name (^ " extract of coffee," 
and which profess to enable one by adding them to ground coffee to save in 
the preparation of the beverage^ are all worthless and catch-pennies. They 
contain burned sogar, chickory, carrots, sometimes coffee, and other materials, 
and act only by giving a dark color to the infusion, and a peculiar taste^ 
which misleads persons to think that the coffee made by their aid is stronger. 
The ttcoellence of coffee as a beverage depends upon its oaffein and a peculiar 
yolatile oil, which are not contained in the above-mentioned additions. As 
early as 1*782, one of these cofifee essences was analyzed, and found to contain 
an alkaline carbonate ; and it has been lately proposed to add carbonate of 
soda to the ground roasted beriy in the proportion of 43 grains of the former 
to a pound of the latter, but it may be questioned whether this is a valuable 
addition, as Bdhmes observed that a small quantity was useless, while a 
larger quantity communicated an unpleasant taste to the coffee. — Joumai 



CITBIOtTS CHEMICAL CfitAKGfiS OBSEBYED Hf OSBTAIN' WATHSMk 

The following T^iper was recently cocomunicated to the Boston Qoaety of 
Ihvtanl History, Uy Br. A. A. Hayea: 
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Last aattoxm I received a ;«reel of " effl(»«soenoe8,*' finom the soil of tiie 
desert, between the head 'waters of the Missouri River, bordering on the 
eastern flank of the Bocky Mountains, from lieutenant Grover, U. S. A., who 
conducted a party engaged in a reconnoissance of that region. The earth, of 
many square miles of surfiwje, is covered by a gray saline frosting, which ex- 
ists so abundantly that vegetation does not appear, and the features of steril- 
ity are so widely displayed as to cause a true desert Ohemical analysis 
proved the efflorescence to be sulphate of soda^ with min^te traces of sulphate 
of lune and common salt, mixed with fine sand, to which the gray odor was 
due ; no other saline compound was present. The sulj^te of soda was nearly 
anhydrous, being, in &ct, thenardite, but evidently formed from a hydrous salt 
by desiccation. No distinct crystals were included in the specimen rec^ved. 
'She occurrence of this salt, as an abundant exudation from the soil^ is 'mtet- 
estmg in a mineralogical view; and its presence, under the form of an efflor- 
escence, illustrates the physical law, in accordance with which saline waters 
rise through the soil, and in evaporating from the sur&ce, leave their saline 
parts at that point, thus forming deserts. It has been loi^ known to me that 
the water of the Missouri River contains sulphate of soda, and the presence 
of this salt in the water occasions a change in the composition of the water of 
the Mississippi River, after these waters become mixed, below St Louis. 

The water of the upper Mississippi contains a large amount of orgauio 
matter, of a kind which, in changing its composition, out of contact with air, 
attracts oxygen powerfully, and will decompose osydized bodies. The daric 
color of the bu^jed salt is due to the presence of sulphuret of iron, formed 
from the oxyd of iron of an ocherous day, reduced and rendered a sulphate 
of iron, by the presence of sulphates of soda and lime in the water. So abund- 
ant is this organic matter, that the silt of the Mississippi water, after having 
been kept ten years, has the power of decomposii^ alkaline sulphates, and 
forming the sulphate of iron with the sulphur of the sulphate, while the sod% 
in presence of carbonate of lime and carbonic acid, is eliminated as a sesqui or 
bicarbonate of soda. Below St Louis the turbid water of the Mississii^ 
contains, as its characteristic salt, the bicarbonate of soda ; and its sospended 
matter being deposited by rest, we always find in the dear water this alkalind 
salt, constituting a large part of the whole saline matter. I have been able 
to trace the steps of the production of the bicarbonate of soda from the sul- 
phate of soda, by the silt of this river in my vessels. The sulphate of iron, 
also produced at the same time, oxydizes in fi-ee air, becoming oxyd of iron 
and free sulphur. Sulphates are not the final result of the oxydation of basic 
sulphates usually. The day-colored cliffs and banks of the Mississippi exhibit 
the oxydized state of the small portion of iron oxyd, one of its constitaents^ 
while the dark, and even black, color of the buried mass beneath the sur&ce, 
is due to the reduced, and generally sulphureted, state of l^e iron, a condi- 
tion caused by the changing organic matter. Until the discovery of the exist- 
ence of sulphate of soda in the soil washed by the tributaries of the Mississippi, 
its origin in the water was a subject of doubt, and in this connection the new 
&ct becomes important R^^arding the immense body of water discharged 
by the Mississippi, as a diluted sdution of bicarbonate of 6od% whidx fiiOs 
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into a warm ocean coi Islning lime salts, easily decomposed by the soda saltSi 
we have chemical action on an extended scale. The result of this action 
must be some form or forms of carbonate of lime, fitted either for the habita- 
tions of shell-building fish, or for consolidating calcareous rocks. 

Returning to the first exhibition of chemical change, we see the influence 
of the minute quantity of organic matter dissolved in the water — a constitueint 
BO small in weight that it has been generally neglected in the analysis of 
waters — and yet, under &vorable circumstances, becoming a sufficient cause 
in bounding a coast line with cliflfe, or even producing a rock formation. 

As the facts cited might be considered an unusual occurrence, &vored by 
certain local causes, Dr. Hayes in a subsequent paper referred to another in- 
stance where, from similar changes, the water flowing below the sur&ce, and 
constituting the drainage of the country, is largely composed of a solution of 
the bicarbonate of soda. 

The subterranean waters of the peninsular of Boston, have at the depth of 
about 140 feet, a remarkable uniformity of composition, and the flow toward 
the shore line is abundant. Like the water of the lower Mississippi, they are 
turbid, holding in suspension finely divided carbonate of lime and iron, and 
hydrate of silicic acid ; affording, when greatly heated, a predfutation of hy- 
drated carbonate of lime, due to the instantaneous decomposition of sulphate 
of lime, by a solution of bicarbonate of soda present. The latter salt is in 
these cases always in excess; so that the whole mass <^ the drainage^ at 
about the same level, has a marked alkalinity, and belongs to the class of 
alkaline waters. 

Numerous observations have shown that this water is covered by a com- 
pact marl-earth, which has so large a proportion of clay that it effectually di- 
vides the upper drainage fi*om the lower, or alkalme water, which, from its 
depth below the sur&ce, can enter the harbor water only at some distance 
from the shore. When attempts have been made by continuous pumping for 
many da3rs, to exhaust the supply, or overcome the flow of the water at one 
point, the wells or borings at contiguous points have shown a reducti<m of 
volume in the water; but a reflux of the ocean water through the same chan- 
nels has been effected only where, after several days, a very large volume of 
water had been pumped from one opening. This &ct establishes our knowl- 
edge of a continuous flow of alkalme water toward the sea torn the shore 
line, while the depth of the stratum under which it flows, i^ows that it is 
overlaid by the mass of sei^water near the shore. A continuation of solid 
marl stratum below the water near the shore, would prevent any intermixture 
of the alkaline water with the sea-water at that point, and allow it to gradu- 
alfy mix only when the soundings are about twenty-five &thoms. There is 
no cause apparent, which would prevent a continued suspension of the mi^ 
nntely divided matter, until the turbid water mixes with the sea-water. In 
the cases of pumping referred to, the water, after some days, became more 
turbid than at the commencement of the trials, leading to tiie conclusion that 
turbid water occupied every part of the submarine channels of flow. 

Proceedmg to the more distant sources of this water, I have resorted to 
diemical analyses of the waters from various pobits in tiie vicinity of Bostao, 
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and ihB evidenos tbaX this water enters the strata m the oountiy back from 
the neigUboring city of Gharlestown, is almost condusive. MaQj of the open 
wells of that <iity contain a dear water, having bicarbonate of soda in excess 
over the earth/ salts also contained in it^ and I haye fonnd that the argillite 
and day beds contain sulphates of lime &ndsoda» as well as silicates of soda 
. and potash. 

The occurrence of fresh water forced up from below the ocean, al<Hig the 
b(»rder of our Southern States, has been frequently described. I haye ob- 
served phenomena in several places among the West India Islands, illustrating 
this flow from the land under the water of the ocean, where the elevation of 
volcanic mountains was considerable. 

The mere presence of fresh water at the botUmi of the ocean infiltrating 
through the slime, or sand, would be sufficient to induce diemlcal dianges by 
the disturbance of electrical relations. While the sur&ce and mass of the 
ocean water, absorbing oxygen from the air, would be positive to a stratum 
of ae*-water mixed with fresh at the bottom, decompositions of oxydissed 
bodies with simpler forms of matter would take place near the line where 
tfaey blended. I am disposed to consider the presence of organic matter, 
either carried in scdution from the land, or taken up from the salt and stirred 
by the fresh water, as the more active cause of decomposition of oxydized 
bod&e& The formation of the sulphurets of metals, from metallic masses, 
which have been deposited at the bottom of the sea^ on soundmgs, is mora 
simi^y expkuned by this mode of action also. The existence of a dramago 
flow of turbid water, or a water containing bicarbonates of alkalies, or alka- 
line earths, along a coast line, would account for the green coIot of sea-water 
on soundings near coasts. The division of blue water into many thin portions 
between reflecting sur&ces» produced by the presence of suspended solid par- 
tides^ alters its color to the hue which, by contrast, is called green. These 
solid, though findy divided partides, would be Su more abundant in the case 
of the flow of alkaline waters, for the mixing of such waters with the ocean 
would be followed by the constant decomposition of the lime salts of the 
ocean water, and the production of carbonate of lime in a hydrous^ gelatinoua 
fonn, passing into the state of opaque partides, and predpitating continuously. 
A natural cause for the productitm of carbonate of lime, by predpitation from 
tiie lime salts held in sduti<m by sea-water, is thus acting along the coast line 
of this and probably other countries. The influence of the minute quantity 
of organic matter contamed in drainage watw in producing chemioal diangea 
of importance is rwdered apparent^ in tins ccmnection, by its power of deoom- 
podtion of oxygen sources. 

Prc^ssor W. B. Rogers remarked that the foct of the entire deoxydation 
of sulfuric add on a great scale in nature was wdl exemplified in the 
tertiary days and sands of extensive distiicts in the marl region of Virginia. 
Some of these deposits contain, even udw, so much free, or only partially 
neutralized, sulphuric add as to impart to the mass a strong add flavor and 
reaction. The shells originally imbedded in them having been entirdy 
removed by the advent action of the add, have left in the day and sand 
IniMimeraUe hoUow castas beoutifolly impressed with the external maikiogi 
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of the ibeaOs^ while the sulphate of lime formed hy this reaetton has been 
ftoeamnlated often in large groups of syenite crystiilB in the lower and oom- 
parativdy impervious layers. In many cases, the lesidiiary sulphuric acid, in 
the presence of much difiused organic matter, has been wholly depriyed of Its 
oxygen, and reduced to the condition of sulphur, so that, orer wide areas^ . 
these ancient, and now effete marl beds, exhale a sulphurous odor, and yield 
a sensible amount of sulphur when exposed to heat in a dose yesseL 

Professor Rogers then referred to the aoid and alkalme springs of the slate 
formations of the Appalachian belt, as depending on the development and re- 
aetions of sulphurto acid. The former class of springs, always containing an 
excess of this add, along with earthy and other sulphates, were observed to 
originate in belts of slaty rock, containing no carbonate of lime, either di£Elised 
or in the shape of interpolated layers. The latter issued from slates rendered 
more or less calcareous by the presence c^ fossil shells and plates of limestone^ 
The sulphuric add evolved by the oxydation of the iron pyrites aboan&ig in 
both these varieties of date remained, in the former case, in part unoarilwntBed. 
and was carried off by the waters of the so-called Alrnn Springs; but in tiie 
calcareous slates the dfoct was different Here, reacting with the earb<mato 
of hme, it became neutralized, and, at the same time, set free an unmense 
amount of carbonic add. This agent, fiivored probably by pressure due to 
depth, as well as by relative quantity, dissolved out a portion of the carbon- 
ates of lime and magnesia of the slates, and by reacting on the salts of soda^ 
always present, f(»ined the carbonate of that base. The percolating water 
thus became impregnated with earthy and alkaline carbonates, and with an 
unusual amount of silica due to the solvent action of the latter, and in this 
way, as he conceived, were formed the weO-known aJkaiine apringi of these 
date regions. 

OBJBCT OF SALT IN THS SSA, 

Profossor Chapman, TJnivefBity College, Toronto, has published an interest- 
ing paper on the object (^sea-water being salt, and after giving his objections 
to the usually received opmions, he urges the theory that the object is to 
regulate evaporation. If any temporary cause renders the amount of saUne 
matter in the sea above its normal value, evaporation goes on more and more 
dowly. If this value be depredated by the addition of fresh water in undue 
excess, the evaporating power is the more and more increased. He gives the 
results of various experiments in reference to evaporation on weighed quanti- 
ties of ordinary rain-water, and water holding in solution 2*6 per cent of salt* 
The excess of loss of the rain water compared with the salt solution was, for 
the first twenty-four hours, 0-64 per cent ; at the dose of forty-eight houra^ 
1*04 per cent; after seventy-two hours, 1*46 per cent, and so on in increa*- 
ing ratio. 

APPLICABIL1TT Of 6KJLTIN1C PAPBB FOB OOLOBIKG £I€(HT. 

This material was invented in 1829, but up to the present time has not been 
foooeisftilly appfied to any more usefol purposes than tfaa aaaufootora^ ai^ 



Digitized by VjOOQIC 



262 AJsnsnjAL or fiommno disootxbt. 

tificial flowen^ address oards^ tndng paper, wafen^ eto. It Is ooohimhiIx 
nuura&ctored in sheets, measuriiig 22 inches in length by 16 in breadth, 
which are sold at a snuUl price ; bnt sheets can be easily made of any dimen- 
sions not exceeding those of which plate-g^ is capable. It can also be 
made of any thickness from the finest tissue upward. It may be obtained as 
tnuasparent asthe best glass, and more free from color, or of all colors and 
shades, without interfering with its transparenpy. It is exceedingly light, and 
may be bent or rolled up without injury. It can be cut witii the sdsaors 
like ordinary paper, and may be easily stitched witii a needle and thread. 
By means of an aqueous solution of gelatine, it can be made to adhere accu- 
rately to plates of glass, without any mteiferenoe with its transparency. 
When Tarnished with collodion, It becomes perfectly water-proo^ more pliable^ 
capable of bearing a considerable degree of heat without injuiy, and its trans- 
parency is not affected. Hence it appears that gelatine paper, in addition to 
its transparency ^aad susoeptibilily to various colors and forms, is cheap^ port- 
able^ and durable. Such being the properties of the material, l£r. Dobell 
suggests its empl<^yment for various purposes, and especially for preserving 
and benefiting the sight, for which it maybe used as follows : — A, small sheet 
of very pale green or blue gelatine paper may be used in reading. The sheet 
is simply to be laid upon the page of the book, and the light conducted 
through the colored medium. If used in a feint light, the reading paper is 
to be raised a little from the book to admit more light beneath it A sheet 
of gelatine paper may be set in a light frame, and placed like a screen before 
the window, or lamp of the engraver, the watchmaker, eta ; thus providing a 
light of genial color m which they may pursue their occupations. Similar 
appliances may also be used by needle-women. For this purpose screens are 
to be provided, both of green and blue gelatine paper ; so that tiie white 
materials employed in needle-work may be changed to a pleasant green, by 
the screen of that color, the yellow materials to a green by a blue screen, 
and by one or the other of these screens the reds softened down into 
violets or browna For either of the two last purposes on a larger scale^ 
the gelatine paper may be attached to the window-glass of the apartment^ 
thus coloring, if necessary, all the li^t admitted during daylight Shades 
for the eyes, in certain affections of the sight, may be made of gelatine paper, 
to take the place of the green or the blue silk, or card shades, worn by many 
persons. The gelatine paper, being transparent, will allow the wearer to see 
his way about, at the same time that the eyes are protected fix>m glaring 
light This may be especially useful in cases where it is desired not only 
to shade a diseased eye, but also to protect its nerves from strong light 
admitted by the sound eye. Masks of gelatine paper may also be used for 
protecting the eyes of travelers against the glare of snow-fields and of sandy 
deserts. — Lon. Edm. and Dub, PkU. JoiiamoiL 

ON THB PKEPASATION OF BOUGE AS A POLISHIKa POWDBB. 

To get the employment of oxyd of iron obtamed by the caldnation of 
pntQzalate of iron in preference to the lixiviated ooloothar as a polisfaing 
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powder fi>r optical glassefl^ metals^ eta At the present price of solphato of 
iron and oxalic add, it may be prepared &r about five ahillings per pound. 
'^Buchner^s News Be^porU 

Oir HYDBAinJO UMX, ABUFICIAI. ST017ES, AlTD SOMB KEW 
APPUCATIOKS OF THE SOLUBLE ALKALTNB SILICATES. 

M. Euhlmann, in a recent communication to the French Academy presented 
some interesting &ct8 respecting the hydraulic limes, artificial stones, eta £Qs 
examinations show that all limestones^ especially the hydraulic limes and nat-, 
ural cements, contain notable quantities of potash and soda. The part which 
these alkalies serve, is to bring the silica to the lime^ forming silicates which, 
in contact with water, pass into a state of hydratation similar to that of gyp- 
sum. A fat lime may be immediately transformed into an hydraulic lime by 
simple contact with a solution of silicate of potash. If after the burning of 
the limestone, potash be in contact with the silica, the silicate which is formed 
must necessarily react; but this can not occmr until the lime is brought into 
contact with water. If fat lime and an alkaline silicate, both in fine 
powder, be mixed in the proportion of ten or twelye of the silicates to 100 
of lime, a lime can be obtained which presents all the characters of an hy- 
ilraulie lime. If the ingredients were not finely powdered the reaction would 
be incomplete, and after the solidification, a disintegration of the mass would 
take place. This affords the means of constructing, at moderate expense^ 
buildings to resist the action of water, where none but &t limes are found. 
By mixing powdered chalk with a solulaon of silicate of potash, a cement is 
obtained which hardens slowly in the air, and becomes sufficiently hard to be 
applicable under certain circumstances, for the restoration of public monu- 
ments, the manufacture of molded objects, eta, eta Chalk, whether in an ar- 
tificial paste, or in its natural state, if plunged into a solution of silicate of 
potash, absorbs even in the cold, a quantity of silica, which may be increased 
to a considerable extent by exposing of the stone alternately, and for many 
times to the action of the solution and of air. The chalk assumes a smootii 
appearance, a compact grain, and more or less of a yellowish color, according 
as it is more or less impregnated with iron. Stones thus prepared are sus- 
ceptible of receiving a high polish. The hardness which at first is but super- 
fidal, penetrates by degrees into the center, even when the stones are of con- 
siderable thickness. They appear susceptible of undoubted utility in the 
formation of works of sculpture and various ornaments, even those of the 
most delicate workmanship ; for where the silicatization has been effected on 
well-dried chalk, which is essential for the production of the best results, the 
surfiu^e remains unaltered. Some attempts have been made to apply Hxese 
stones for lithography which promise success. 

This method of converting soft limestone into silidous limestone may 
become of great value in the art of building. Ornaments unaffected by damp 
and of great hardness may thus be obtained at little cost, and in many cases 
A plaster made with a s(dution of silkiate of potash will preserve fixxn deoiqr 
aadenft moaumenti ibrmed of soft limestonsi 
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If. Knhlnuum in the ooxine of his inTestigations has snbmittad tiie rifidfied 
stones to a troe process of dyetDg, by impreg:nating them in the first instance 
with certain metallic salts, which bj precipitation would produce the required 
color. Thus by impregnating the stones with salts of lead or copper, and then 
exposing them to sulphureted hydrogen gas, or a solution of solphuret of ammo- 
nium, be obtained at pleasure different shades of gray, black, or brown. With 
the salts of copper and ferrocyanide of potassium, I obtained a copper color, 
etc. In this connection was observed a fiict, which in a theoretical as well as 
practical point of view, is not without mtereet M. Kuhlmann found that por- 
> ous limestones, and all other bodies of similar compositaon, when boiled in a 
solution of a metallic sulphate, the base of which is insoluble in water, gives 
rise to the disengagement of carbonic add, and the fizmg to a oonsidarable 
depth of the metallio oxyd in intimate combination witii sulphate of lima. 
When the metallic sulphates contain colored ozyds, we thus obtain very beau- 
tiful tints of different colors. Thus with sulphate of iron we get a rusty color, 
more or less deep, according to the degree of oonoentration of the solution. 
Sulphate of ooppw gives a beautiful green color ; sulphate of manganese a 
brown; and a mixture of sulphates of iron and copper, a chocolate. The a& 
flnities whidi determine these reactions must be very powerful for the metallic 
oxyds o€ the sulphates to be so completely absorbed by the carbonate of lime^ 
that with some ozydB^ such as that of copper, tiiere remains not in the seda- 
tion, after boiling in, with excess of chalk, a trace appreciable by the most 
delicate tests. In this way corals and shells may be colored with a great va* 
riety of tints. — Oomptes Bendua. 

Another step taken by M. Kuhlmann was tiie application of alkaline 
silicates, to painting; and instead of oils and the ordinary vehicles^ he 
uses a concentrated solution of silicate (^potash, finding it to work well with 
vermilion, ultramarine-blue, the ochres^ oxyd of chrome, and some others. 
These colors applied to a wall become, so to speak, part d its substance and 
almost imperishable. Prepare your wall, paint it of any color, then sprii^lde 
the whole sur&oe with a solution of silicate of potash, or soda, and you cover 
it with a permanent glaze. Advantage has been taken of this discovery in 
the decoration of public buildings in Germany, with the happiest effects. 

Wood, affected as it is by moisture, is not so well adapted for the silicated 
colors as brick or stone. The most suitable kinds, according to M. Kuhlmann, 
are ash and horn-beam. But glass, porcelain, and metal, if quite dry, take 
the colors readily. In glass particularly, a semi-transparency is obtained, 
which renders it applicable, at low cost, to the windows of private houses or 
of churches; and we all know what admirable effects can be produced by 
colored panes artistically introduced. At this pomt the author makes the fol- 
lowing practical remarks: "Artificial sulphate of baiyta^ applied by means 
of the silicate of potash to glass, gives to the latter a milk-white color of great 
beauty. The sulphate becomes intimately incorporated with the silex, and 
after a few days can not be washed off even with hot water. On subjecting 
the glass thus painted to the action of an elevated temperature a beautiful 
white enam^ is produced on the surface, which would economioally replaoo 
tiie enamels that have oxyd of tin fbr their base, UltraouBins-blue, ai7d^ 
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ebmokd, imd coLm^ or porphyrized enamels^ are a great rettomce in this new 
method of paintiiig, % if tbere be no chemieal oombination in all these appli- 
^tions of color, t^ere is at least a yeiy powerful adherence determined by 
the silioioQS cement, of which the hardening is doubtleas &dlitafcod by the ez- 
oemve cUviaicm wherewith it is presented to the action of the air." 

!(. Kwhlmann has ftprther sopoeeded in using his silicated colors for deagni 
on papep-haDgings, on ootten and woolen cloth, and in letter-press printing, 
'^ Xhe prooeese^" he says, ^^ differ very little ftom those in use in the various 
modes of printing. One important condition is to maintain the edlidous colors 
in a uniform state of humidity during their application, whether the applica- ,. 
tion take plaoe with blocks of wood or metal, or by haying recourse to type. 
AU the colors that I have aj^lied," he adds, " on stone, wood, metaJ, or glassy 
serve for printing cm paper or woven doths. Typography, color-printing, the 
l^lication of gold or silver in powder or m lea^ can all be executed with the 
same fitdlity, talpng care, with certain colors, to keep out sulphur in the prep- 
aratipn of the silicates. Ultramarine is fixed in cloths with more solidity 
and economy by the silicate of potash than by the methods now in use." 

Here we have a wide range of applications arising out of H. gulhmann^s 
idisoovery, and that the range will be extended is not doubtfol. We may add 
that by grinding the charcoal used in the preparation of Indian-ink with sili- 
cate of potash in sdution, a writing-ink is obtained almost indestructible by 
j^emical agents ; and the same solution, nuxed with a decoction of cochineaI| 
gives a red ink, the color of which resists for a long time the action of chlorine 
and the adds. 

Ifew Cements. — A. cement recently patented by Captain Scott, B. A., 
Woolwich, England, is prepared by mixing quicklime and carbonate of lime 
in such proportions as enable them to form, when properly treated, a sub- 
oarbonate. These substances are then to be reduced to a powder, and mixed 
with hot or cold water, and can be used as mortar or for molding purposes. 

Ano&er English patent has been used during the past year for making a 
<»ment, by calcining charcoal with chalk and the oxyd of zinc. After being 
veil caldned in a proper kiln these materials are suffered to cool, then ground 
to powder, and in that state are fit to be mixed with water and make a good 
cement 



KBW PLASTIC COMPOTTNT) POB TTSEPUL AND OBNAMENTAL 
PUBPOSES. 

TbB following is the description at an invention, for which patents have re- 
cently been obtained, by J. H. Scoutetten, of Metz, France. It refers to the 
manufocture of a paste, composed of vegetable and mineral substances, the 
number and quantity of which varies according to the purpose for whidi the 
paste is required. Thus gutta-perchl^ caoutchouc, pitch, resin, wax, gum^ 
lac, oxyd of iron, gdden sulphnret of antimony, ultramarine^ ohiome, zine 
white, eta, may be used. 

Mimufactm-e of the Fa8te.^^A steam engine serves to ftimish steam to two sn- 
perposed hollow cylinders. These cylinders are themselves moved by the steam. 

12 
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eroflh the sabetanoes which enter mto the oompoaltion of the paste, and fbrm 
a homogeneous mass. Double-bottomed cauldrons, equally heated by steami 
receive the matter, which, according to circumstances, may be heated dry or 
in hot water. When paste is made it is put into molds and compressed, in 
order to produce the objects required. These molds are composed of gutta- 
percha^ containing a twentieth part of caoutchouc ; this process of molding 
affords results hitherto unknown. Each mold should be bound wHh iron. 
This paste may also be composed chemically. In this case the gutta-percha^ 
caoutchouc, and pitch, are dissolved in the sulphuret of carbon. When the 
solution is complete and the combination well effected, the solution is purified, 
the sulphuret of carbon is drawn off, and a mass is obtained which may be 
heated dry in dose vessels. If it be desired to make pipes, boot-soles, straps^ 
etc., add to the above substances, held in solution in the sulphuret of carbon, 
carded cotton, all the portions of which are penetrated or exactly coated with 
the material It is then purified, as in the former case, and a mass is ob- 
tained which is heated dry and passed under rollers. Under other dicum- 
stances, and according to known processes, the cotton is replaced by 
linen, canvas, silk, wool, or any other textile substance. The paste, thus 
prepared, may be colored by adding one or more of the oxyds indicated. 
When it is desired to render paper or stuffs impermeable, the caoutchouc and 
the gutta-percha must be separately dissolved in sulphuret of carbon, in the 
proportion of 8 of gutta-percha to 100 of sulphuret of carbon, well purified. 
The solution is left -to rest during 8 days, and the white of e^s is added to it 
When the impure matters are deposited, it is poured forth to obtain an almost 
colorless liquid. Paper or stuff may be then steeped in this liquid, and drawn 
from it by passing the fabric between cleansing rollers, which equalizes the 
layer of the matter. These stuffs become fit for all impermeable clothing. 
The paper, rendered impermeable, is suitable for photography ; it is a substi- 
tute for parchment ; and it serves for the preservation c^ valuable papers, to 
prerent their ^Isification, erasures, and the action of chemical agents. As 
to the applications of the paste, they are innumerable ; they comprise a com- 
plete molding material, either for objects of art or utility ; and in many cases 
may replace leather, pasteboacd, plaster, carvings in wood, etc The objects 
may be bronzed, gilt, or silvered. 

Woo^s Artificial SUme, — ^A patent has been recently granted to John 
Wood, of Brooklyn, K. T., for an artificial stone, prepared in the following 
manner : — The proportions are fifteen parts clean sand, five parts caldned, 
plaster, and four parts animal blood. When first mixed, the composition is 
ab<»]t the cosfflstency of stiff mortar, and the most fragile plaster mold is 
sufficient for its retention during the few hours necessary to the perfection of 
its form. 

The chemical action of this mixture has been described by Professor Mapes^ 
as follows: — ^The potash of the blood dissolves a portion of the sand, and 
diffuses it throughout the mass as siUcaie of potash^ the element to which all 
material analogous to this owes its adhesive properties. The albmnen o^the 
blood becoming thoroughly commingled by manipulation, is coagulated by the 
■ilicate of potash, and rendered insoluble— thus forming locks holding all the 
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parts finnlj togetiia-, wfaOe the iron of the blood forms a sesqiii-oxy-cl, and 
stOl further cements the mass. The imi<Hi of silez and alkali alone pro- 
dnoee, in some cases, a Y&ry high degree of hardness, as in tiie case with 
feldspar, and in this composition are fulfilled ail the conditions of a perfect 
stone, no elem^it except time being wanted to ixmae its extreme hardness, 
' strength, and ability to re«st the action of the elements. The uses for whidi 
this artffldal compound seems espedally adapted are statues and architectural 
ornaments, as it may be molded with the same £Mnlity as plaster, and grad- 
ually hardens into a perfect and unchangeable stone. It resembles red sand- 
stone in ccdor, but may be painted and sanded to conform to any tint desired. 
ArUJkial CbroL— Mr. 8. Isaacs, of London, has takm out a patent for 
making artificial coral, by causing alabaster to be impregnated witii oil con- 
taining red coloring matter, sudi as madder, after the alabaster has been 
treated with a very weak solution of sulf^xiric add. 

TUBKISH KEdPE TOE HYDRAULIC MOETABS Ain> CEMENTS. 

As the aqueducts of Constantinople are attracting additional notice the 
more they are studied and examined, being astonii^ing works (eqiecially if 
we take into account the In&nt state of chemical and mechanical sdenoe 
among the Turks), the following recipe will be found of interest, and deserr* 
ing examination and trial It is, moreover, a curious &ot that other semi- 
barbarous nations, also, are in the posseaabn of mechanical procedures and 
oontriyances, inaooeesible even to European sdenoe and art; as, for instance^ 
the art of the Chinese to unite (solder) cast iron, eta 

Lime Moriar is prepared with fi^eah water, and mixed with two parts 
of powdered lime, and one part of river sand. 

SydrauUc Mortar. — ^Bricks are pounded until the grains attain the size of 
coTomGD. river sand, and one part of the brick powder is mixed with two 
parts powdered lime, and the necessary quantity of firesh water. In using 
this mortar, a layer of mortar is placed between the bricks or courses of 
bricks of the same thickness c^ the brick, which must have been -prGvioxjalj 
soaked in water. This latter treatment is never neglected. 

EydravUc Cement for the internal dressing of arched aqueducts, cisterns, 
and all constructions through which water flows, or is ccmtained. Take 100 
ockas (of 2i lb& of 16 ounces) c^ fluid lime, and tw^ity-four ookas oi yery 
minutely plucked tow, which is to be distributed very accurately throug^ut 
the mass. If these two ingredients have been duly mixed and worked up, 
the mass thus obtained has to remain quiet during at least ^ht da3r8, tib^t 
the tow may have time to combine thoroughly with the lima If the mortar 
is to be used, it is to be again well stirred up, and is to be spread with a 
small trowel For the sake of protecting it still moro frcnn the action of 
water, and to make it durable for a long time^ it is then to be coated with a 
putty which is called Uikm^ and is thus prepared i'— To 100 ockas of fireshly- 
bumt lime, which has been converted into dust, 25 odcas of the best linseed 
oil are added, as well as 20 drachms of rough cotton. The lime is to be 
worked or mixed in a wooden chest or trough, while the linseed oil and 
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cotton «• added in ■a ceoMi op, nntfl the sum has attained the oonriBteney 
of dou^ This mass is preserved in large pieces reeembHng loaTee of 
bread. If it is to be need, it is slaned up with liBseed ij& nnta it becomes 
fluid, and flt to make a ooatmg, whidi is painted over twice or thrice. 
Cements so prepared and allowed to dry, acquire the hardnesB of stone^ reaial 
•U moistare^ and possess an Indestmetible durability. 

ACmOK OF B1U.-WA.TER ON CKMKN'IB, 

M. Tioat states in a oonmnmioation to the IDrench Academy, tiiat he has 
detennined as the result of his experiments, that sea-water will destroy every 
oement^ mortar, or pnoeBolana^ if it can penetrate into the mass immersed in 
it Aa, however, certain of these oompoonds are perfectly durable when con- 
stantly immersed in sea-water, they can not have been penetrated by it Its 
penetration has been prevented by the sur&oes, and the power of this ina- 
bility to penetrate is chiefly caused by a superficial coating of carbonate of 
lime which has fi>rmed eitiier anteriorly or posteriorly to their immersion, 
and whidi in time augments in tfaicknees. The eStwt o€ a kind of cementa- 
tion produced by the decomposilion of the sulphate of magnesia) of the sea- 
water and the deposition of caibonate of magneeiay in the superficial tissue 
of the mass, and the fimnation of incrustations and submarine vegetation, 
contributes also to this impermeability. But all such snperfidal impermeable 
eoatings are not attached with the same ferce to the mass winch they en- 
velop. The differences which have been observed in this respect depend in 
some cases upon the chemical constitution and upon the peculiar cohesion of 
the silicates, and in others upon th^ submarine situation, relative to tiie ac- 
tion upon the waves and the rolling and dadiing of shin^ upon tiiem. 
Hence the differences which have been observed by enginems in the dorability 
of concretes of whidi such ahcates form the gange. — Cbmpfes Bendus^ Jan. 
1864. 

OK THE PEODUCnON OP ALCOHOL FBOM MCABBUKBTED 
HTPBOGSN* 

The following aooonnt of this most unportant chemical disooveiy of the 
year is tidcen fiom the proceedingB <tf the French Academy: 

When the chemist exerts his skill on materials of organic origm, he ex- 
tracts a series of substances, each proceedhig fltnn titie other, whose composi- 
tion becomes more and more simple^ untfl it readies some epedes known to 
mineral chemistry. Yegetable economy constantly realizes under our eyes tiie 
inverse cqwration ; it takes in air, water, and mineral elranents which it aasimi- 
lates, and, in virtue of certain of its own forces, disposes them in molecular 
groups of a certain stability. It would appear as probable that these forces 
are inherrait to tiie exercise of lifo ; neverthelees it may be^conoeived that be- 
fore the C(»8tant challenge ^ven by tiie ** subtlety 6t nature*' to tixe " sub- 
tlety of sense and intellect," science should endeavor to imitate natore, and 
try to ascend hi tiie series of combinations from the shnplest to tiie ccmpootei 
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(SkeaMB kn<yir tbat by feUowing an aocoBtomed routine, alcohol (aa organic 
sabstanoe) may be decomposed into two simpler compounds, yiz., water, and 
bfcarbnieted hydrogen. The plan is as follows : alcohol is placed in a retort, 
with a portion of concentrated sulphuric acid. On the application of heat, 
carbureted hydrogen gas is liberated, which bums with great brilliancy, while 
steam and a measore of water is left behind. The inverse operation to this 
would con^ in uniting 1^ bioarbureted hydrogen and water in such pro- 
portioDS as to form aicolKd. Hue, and other like operations, chemists have 
deemed unpossible. It was the problem which M. Berthelot, of Prance, pro- 
posed to himself and whidi has resulted in a complete solution. The point 
which is, peihi^ the most remarkable <^ the process, is that the solution is 
grounded on the use of the same body which hitherto has served to effect 
the decomposition of aLoohoL The same sulphuric acid which at 160 degrees 
Centigrade acts to separate water from the carbureted hydrogen acts alto- 
gether differently at the ordinary temperature; in contact with the gaseous 
body it gradually absorbs and disposes it to re-enter into combination. 

This is the plan followed by M. Berthelot in his experiments: Having pre- 
pared about thirty quarts of bicarburoted hydrogen, he placed them in a 
close retort with 900 grammes of pure and highly concentrated sulphuric add. 
To this was added fire or six volumes of water. The whde was then sub- 
mitted to Buooessiye distiUatioDS, carbonate of potash bemg used to retain the 
water. In the last condenser, IC Berthelot found 52 grammes of an alcoholic 
fiquid, corresponding to 46 grammes of absolute alcohol, and three fourths of 
Utie gas employed ; tiie remainder was lost in the manipulations. This alcohol 
possessed ail the properttes of ordinary alcohol; the same taste and odor, the 
same point of ebullition, the same inflammability at the approach of a body 
in combustion, and the same oolored flame ; it had, too, the same dissolving 
power and the same reacticm on all bodies— it was indeed reg^erated alco- 
hol The bioarbureted hydrogen used by M. Berthelot was obtained from 
the decomposition of alcohol; he made also other experiments with bioarbu- 
reted hydrogen found in common illuminating gas, and obtained the same result. 
In this case, then, beyond a doubt dhemistiy has succeeded in making and un- 
making the same compo^ticm of orgauic origin, and (perhaps the curious 
point) it was made in both instances by the same reag^t, by a mere diange 
of temperatm^. M. Berthelot had akeady obtamed analogous results by ope- 
rating on the products resulting from t^ decomposition of oleaginous sub- 
stances. By placing these products together and letting them act slowly at a 
suitable temperature, he succeeded not only in regenerating the natural &ts, 
but associating these products of decomposition in different manners, he suc- 
ceeded in forming bodies analogous to the &iB which are naturally formed^ 
"Wbat can be concluded from tiieee different examples, but that after being 
Buccessfhl m transforming a composite substance into two others, the chemist 
has always a right to hope he may be able to reunite them and remake that 
which gave them birth. In any event success would be an interesting &ct 
for sdence, and besides such a ftct would give rise to important applications. 
Thus when dilute sulphuric add is allowed to act upon cane sugar, the latter 
ta converted into gUMMsO) or the sogacxif ip^^pes— 4he grape -sugar takuig an 
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additional equivalent of water. If now we oould effect the inTone roactioD, 
grape sugar would be tranaformed into cane sugar, and as the fisnner can 
easily be obtained from woodj fiber or starch, the inverse process would ena- 
. ble us to transform sawdust into cane sugar, or table sugar. 

JL Bertholet has moreover submitted his experiments to another carburet 
of hydrogen — "propylene." Submitted to the action of sulphuric acid, and 
to successive distillations, it gave a spirituous liquor which presents the most 
striking analogy with ordinary alcohol, and which from this quasi-identitj haa 
been called propylic alcohol 

According to Marx, this discovery, put forward by Berthelot^ was made 
twenty-seven years ago by Hennel, who, in the FkOoaophical Trcmaaciums for 
1828, p. 365, says: "By combining olefiant gas with sulphuric add, we may 
form sulphovinic add, from which we may obtain at pleasure, by varying the 
circumstances of decomposition, either alcohol or ether." The method of 
performing this experiment now recommended is to pass ooinmon coal gaa 
through sulphuric add, and then to add water in < 



ACTION OF ALCOHOL UPOST THE STOMACH. 

The following facts respecting the action of alcohol upon the stomach and 
tissues, communicated by Dr. A. A. Hayes of Boston, are somewhat different 
from the generally-received opinions on this subject ; 

Undiluted alcohol consists of 4 equivalents of carbon, 6 of hydrogen, and 3 
of oxygen. This substance in its undiluted state, introduced into the stomach, 
causes death, and is ranked by toxicologists among the narcoto-acrid poisons. 
In a diluted state, mixed with from one to eight times its volume of water, it 
represents the active principles of nearly all the alcoholic liquors. Leaving 
out of view the volatile aromatic oils, the sugar, the vegetable matter, eta, of 
the distilled and fermented liquors, we have to consider the mixed vapor of 
alcohol and water, exhaling in the body at the temperature of 98^ Fahrenheit. 
This vapor, when it comes in contact with oxygen, either as a gas or dissolved 
in fluids^ undergoes a rapid change, resulting in the formation of aldehyde^ 
which consists of 4 equivalents of carbon, 4 of hydrogen, and 2 of oxygen. 

This substance is the uniform product of the exposure of the mixed vapor 
of alcohol and water, in contact with extended and porous sur&ces, to the 
smallest quantity of oxygen the alcoholic vapor can combine with at 98^ 
Fahrenheit 

The evidence of its production in the eystem obtained by Ducheck and 
others, is sustained by appropriate chemical experiments. As alcohol cor- 
- rugates the tissues and coagulates the blood. It does not probably pass into 
the circulation (and in experiments which seem to show its existence in the 
blood, etc., aldehyde was probably mistaken for alcohol, which it very nearly 
resembles). Aldehyde boils at VI® Fahrenheit, and therefore exists in the 
system only as a vapor, capable, if restrained, of exerting a high tension. Its 
affinity for oxygen is veiy strong, and by the imion of one of its equivalents 
of hydrogen with oxygen, water is finmed, and the substance is changed to 
acetous add. Probably the ozy dfttion is oairied one step further ui the body, 
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and ao&do add is fivmed. The heat piodiioed by the oombination of ozTgen 
with the hydrogen of alcoholic vap<»r is not a new quantity gained fix>m a 
flpedal food for respiration, but it is heat from one aowrce siibsiiiuted for iha 
heat wMch woidd have been obtained fix)m another source. 

Alcoh<^ in changing into aldehyde, abstracts oxygen from the system. 
The result of this is an increased respiration to restore the oxygen thus taken 
away, and an apparent increase of heat The action of alcohol in the system, 
so long as it remains alcohol, is to excite and stimulate; afterward, as alde- 
hyde, it acts as an ansesthetia 

AHMONIA AND NTTBIC ACID IN SAIN-WATEB. 

The following are the results of the experiments undertaken by Messrs. 
Lawes andGrilbert^ of England, for the determination of the amount of ammonia 
and nitric acid present in rain-water. The average of the determinations 
made on monthly mixed samples of rain which fell at Bothamsted, England, 
during more than a year, gave about one part of ammonia per million of rain- 
water ; the av^hige of many determinations by Boussingault at Alsace, in 
fYance, was about four Mhs of this amount ; while the estimations of M. 
Betnal and Boussingault at Paris gave as much as 3 or 4 parts, or even more, 
of ammonia per million of rain-water. The amounts of ammonia obtained by 
Messrs. Lawes and Gilbert in the rain of different entire months, when con- 
sidered in connection with the registered amounts of fall, the direction of the 
wind, and the general characters of the weather, were perfectiy consistent in 
kind with tiie results of Boussingault in his special examinations of rain &lling 
under different circumstances, of the water of dew, fogs, etc. 

In regard to the quantities of nitric acid obtained, the authors do not speak 
with as much confidence concerning the ammonia^ as the methods of de- 
termining small quantities of nitric acid are by no means satis^tory. As a 
general result, however, it would seem that while the per centage amount of 
ftini«/>Tii«. was generally less in the rain of thunder-storms and when there was 
a large fall of rain, the amount of nitric acid, on the other hand, appeared to 
be increased imder the influence of storms. The results furtiier indicated 
that the amount of nitrogen yielded by rain-water in the form of nitric add, 
was considerably greater than that which existed as anmionia ; and since there 
could be no doubt that nitrates applied as manure greatiy enhanced the growth 
of plants by virtue of the nitrogen they contained, the amount of nitrogen 
brought down fix>m the atmosphere in the form of nitric acid must be con- 
sidePdd to have a very important influence on vegetation. — Ohemicai Ganstte, 

NEW INVESTIGATIONS IN AGBIOULTUBAL CHEMISTET. 

The following communication has been read before the French Academy, 
by M. Roy:— 

Of all the ammoniacal salts, the carbonate of ammonia is the only one which 
famishes assimilable nitrogen on a large scale. The legummous plants of 
artifloial soils have the remaxkable faculty of absorbing gaseous carbonate of 
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ammonia hy means of their leayes. This property Tendera flieie plania Tifo- 
able in agriculture. Grains in general, those of natcnal meadows and cereals^ 
do not absorb ca^Jionate of ammonia hj means of tiieir leaves, they only ab- 
sorb it in a state of soluiion by means of their spongioles. 

The nitrogen of the air is not absorbed by the aerial ovgans of ifiBDia, but 
the nitrogen dissolved in water, which penetrates into plants by means of 
their roots, is asshnilated. This explains the contradictoiy statements of MIL 
Boussingault and Yille as to the assimilallon of nitrogen. A plant placed in 
a limited atmosphere, which thus accomplishes all the phases of its develop* 
ment, does not transpure water by means of its leaves. It follows that it only 
absorbs a limited quantity of water by means of its roots, and consequently 
an inappreciable quantity of nitrogen. 

Plaster produces a direct and marked effect only on plants whidi absorb 
carbonate of ammonia in a gaseous state-— that is, by means of their leaves ; 
such are the leguminous plants of artLfidal meadows, htceme, etc. The effect 
of plaster is to cause the absorption by liie leaves of the carbonate of ammonia 
which the dew and rain bring to the surface of the earth and plants. During 
the last stage of decomposition of manures, the nitrogen is disengaged from 
the soil in the state of carbonate of ammonia. The dew brings it bads upon 
the plants, moistening their sur&ces ahd obstructing Uieir respiratory organsL 
In these conditions the carbonate of ammonia can not be absorbed. It fa 
disengaged among the first products of the vaporization of the dew before the 
stomates are dried. The presence of plaster in the soil and on the plants has 
this effect: 1st, of fixing the ammonia in the dew in a sta^e of sulphate, and 
forming, at the same time, carbonate of lime ; 2d, under the influence of a 
continued vaporization, when the organs of plants are not moistened, the 
sulphate of ammonia, which is not volatile in the presence of oaibonate of 
lime, causes a slow disengagement of carbonate of ammonia to the organs of 
absorption, and the re-formation of sulphate of lime. This latter thus acUl 
indefinitely. 

Plaster and the leguminous plants on whidi it acts consequently aid in 
enriching nitrogenous manures ; it is to this enriching that I attribute generally 
the potato disease. The carefiil study of this matter has shown that the 
disease which destroys the potato is due to the absorption of carbonate of 
ammonia by the roots of the plants. There is an elaboration of the nitrogen 
in fermentation in the superior organs, an accumulation of this matter in the 
tuber — ^whence all the symptoms and manifestations of the disease. I have 
proved the correctness of this conclusion by causing the absorption ci cat- 
bonate of ammonia by some roots, which became thus inoculated, if I may 
use the term, with the malady in different degrees. — Oomptea Sendus. 

IKDIKECr MODE OB DETEBMINrNrG THE PSESKNC!S OS* PHOB- 
PHOBIC ACID IN BOCKS. 

At the last meeting of the British Association, Dr. Daubeny gave an acootm* 
of a new method adopted by him for indirectly determining the presence of 
phosphoric add in rocks, and of obtaining proc^ of its existence in the ^huian 
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xoekflL The maimer in wfaidi he made his examination was by taking certain 
portions of ^vea different specsies of lod^ having the soil which covered it 
entiiely removed. The rock was then braised till it had the appearance of 
comzEkoi sdL He had introduced above 22 cwt. into his garden, and raised 
a crop of autmmi grain upon it, and he was thus able to advance a general 
tbeoiy with regard to the presence of i^osphoric add in the rock. Mr. Gilbert 
said that the lodc would be of litfle use for maou&ctuiing and agricultural 
purpeses nnlesB it contained at least 50 per cent of phosphate of lime. 

ASSIMILATION OP NITROGEN BY PLANTS, 

This subject is stiU under discussion among the French savcms, M. Boua- 
singault persistB in denying, more strongly than ever, that plants can assim- 
ilate mtn^n directly from the atmosphere. His ezperiments have always 
been made on limited portions of air, while M. Yille, on his side, has constancy 
operated in the free air, and perseveringly sustains the fixation of nitrogen. 
The following explanation, offered by M. Hoy, appears to harmonize these 
discordant results. He admits that nitrogen from the air is not absorbed by 
the leaves, but that, when dissolved in water, it is taken up by the roota 
But a plant in an inclosed portion of atmosphere, which is developed wholly in 
this conditioD, does not transpire water by the leaves ; and hence must absorb 
by the roots only a very limited quantity of water, and consequently an inap- 
preciable quantity of nitrogen. Such is the case in the experments of Bous- 
sii^ault. On the contrary, a plant endowed with great powers of transput 
tion, as wheat, placed in the apparatus of M. YUle, abscHrbs as much more 
water as the transpiration is more active from the renewal of the air. The 
quantity of nitrogen which is then taken up by the water into the interior 
of the plant, and assimilated, is sufficient to be sensible in analysis. — Pom 
Cforrespondence of SHHmcm^s JoumaL 

ON THE PEODXrcmON OF CABBONIC AOID GAS BY THE SOIL, 
ORGANIC, AND -MAN17KES. 

Since the time of Saussure we have known that humid organic matters^ 
when exposed to the air, remove oxygen, absorb a portion, an4 that there is 
a production of water with their hydrogen, and carbonic acid at the expense 
of their carbon. But hitherto no chemist has tried to appreciate, even ap- 
proximatively, the quantity of carbonic add which the soil and substances in 
the course of decomposition emit spontaneously into the air. M. Corenwin- 
der, in a rec^it communication to the French Academy, states that he has 
ascertained that argHaceous earth, enriched with &rm-yard manure, exhales, 
in 24 hoars, 15*70 litres per square metre of surface. This earth contained 12 
to 13 per cent of moisture, and the thickness of the layer experimented on 
was 8 centimetres. The temperature varied frx>m 68° to 86° Fahrenheit 
during these observatioDS. As nught be expected a soil which contains but 
little manure produces a smaller quantity of carbonic acid. By stirring the 
Bur£Euse a larger proportion of carbonic add is disengaged, because fresh ix^ole- 

12* 
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cal66 of organic matter are exposed to Hie action of tSie air. This is pKkMf 
the cauBe of the efficacy of deep harrowing cnt Rowing. Mannrea produoe a 
large quantity- of carbomc add, and nMwt when moat deoompoaed. For ecc- 
ample : let Fresh oow-dnng fpyea ofl; in 24 honra, 12 litres of caitoonie acid 
per square metre ; if kept for 4 days it gives aboat 20 litres of gas from tibe 
same superfldea. 2d. Fresh horse-dung only exhales 6 litres of caibonie 
add per square metre in 24 hours. After 4 days &e fermentatian becomes so 
considerable that the production of gas rises to 88 Utrea per sqioaie metre in 
24 hours. The thickness of the layers experimented on was uniformly 8 cen- 
timetres. Dry sugar and moist wood akx^ol do not produce carbonic add ; 
guano exhales a very small quantity ; 1 kilogram of unbleached flax disen- 
gages spontaneously from 11 to 12 litres in 34 hoars, aft^ halving been ex- 
posed to the afr in a damp state for 3 or 4 day& The temperature during 
these experiments varied fit)m 68^ to 86^ Fbhroihext The resolts of these 
experiments show that the quantity of carbonic add frmiiahed to Yegetables 
by the decomposition of the organic matters in ^e soil, is more consideiv 
able than has hitherto been supposed. It is pretty generally admitted that 
the carbonic add necessary to vegetation is due almost entirely to the ree|)ii%t- 
tion of animals, and ponderation has been established between the two 
kingdoms which has been, perhaps, too absolute, when we connder the great 
quantity of carbon annually fixed in the mass of vegetaldes which cover the 
cultivated portions of the earth, and the comparatively small relative qoantitieB 
of carbonic acid furnished by the respiration of ttnimoifi My esqpenments 
appear to me destined to prove that if we consider tlie amount of carbonio 
acid emanating from animal respiration, combustion, and vcdcanoes, it will 
still be necessary to attribute to the production of carbonic add from the 
sur&ce of the earth the greater share in the alim^atatwn of vegetablea It is 
rational to admit from the above that vegetables are placed on the sui&oe of 
the earth in an atmosphere charged with carbonic add, whidi is perpetuaJly 
being renewed, and is the most abundant when the temperature is high and 
the soil moist— circumstances which aid the decompodtion of manures. 

OK THE OEIGIN OP GOITRK. 

M. Maumen6, of France, has recently been engaged in investigating^ the 
causes of goitre, or the frightful swelling of the glancbi of the nedc so common 
in Switzerland and some districts of f^rance. Goitre is midoubtedly due to 
the action of certain waters in particular cases. Some young men have been 
known to give themselves goitre in 2 or 3 months to escape military service ; 
successive femilies have been found to be attacked with goitre when they oc- 
cupied houses on certain streams ; even animals develop it in these condi- 
tions. M. Maumeng, suspecting that the fluorid of caldum might have an 
important influence, admhiistered this salt, together with the fluoride of so- 
dium, to a small dog for about 4 montiis. The effect was to produce an 
enlargement of the nock to sudi an extent aa to attract notice^ whioh enlarge- 
ment has remained permanent 
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OK THB CONSTlTirriON AND P3B0FKBfnSS OF OZOIO:, BY 
THOUtAfl AHDRBWB, F.B.S. 

trhB oonflictmg ti^wb wludi have so long existed as to the trae oonstitih 
Hon of ozoDO^ induct tiie autiior to undeortake a careM mvestigation of the 
if^hole sabjed^ particulatiy as he had reason to doubt the accuracy of the only 
quantitatiye experiments which have yet been made to ehKsidate this difficutt 
question. Accoidmg to the experiments before made, two substances ha?6 
been confounded nnder the name of ozone, one a c(»npound body, having the 
formula HO^, the other an allotropic Tariety of oxygen. To ascertain whethei^ 
in conformity with this statement, ozone obtained in the electrolysis of wat^ 
contains hydrogen as a constituent, l^e author made two series of experiments. 
In the first series he followed nearly the same line of inyestigation by which 
its compound nature is supposed to have been estaldisbed, but modified so as 
to avoid a source of error, which, if neglected, vitiates altogether the results. 
£l0Ctrolytic oxygen, unless very great precautions are ti^en, is always accom- 
panied with a small but appreciable quantity of carbonic acid, which is liable to 
be partially absorbed by the potassa set fi«e when a neutral solution of iodide 
of potassium is decomposed by ozone. By adding a little hydrochloric add to 
the solution of iodide of potassium before the commencement of each exp^i- 
ment, this error may be avoided. The method of performing the experim«it 
was to conduct a stream of electrolytic oxygen through a componnd apparatus 
previously weighed, which contained on one side an add solutbn of iodide of 
potassium, and on the other sulphuric add ; the former to decomx>08e the ozone, 
the latter to prevent the escape of moisture. The increase in weight of this 
apparatus gave the entire weight of the ozone, and the iodine, when set fi^e 
and reduced to its equivalent in oxygen, the weight of the active oxygen. 

The result of five experiments performed in this manner, proved titiat the 
active oxygen is exactly equal to the weight of the ozone, and is therefore 
Identical with It. 

In the next series of experiments, the autlior shows that no water is pro- 
duced by the decomposition of electrolytic ozone by heat Large quantities 
of electrolytic oxygen, containing torn 38 to 2*7 milligrams of ozone, weve 
decomposed by heat, but no water was obtained in a weighed absorption ap- 
paratus, in which the gas was exposed, not only to the action of sulphuric 
acid, but was also passed through a tube containing anhydrous phosphoric 
add. Having confirmed by new-exp^ifments the fact that ozone is foarmed by 
the action of tiie electrical sparic on pure and dry oxygen, the author proceeds 
to institute a comparison between the properties of ozone derived fi?om diff<»^3nt 
sources. These he found to be in every respect the same. The ozone, however 
prepared, is destrojred, or ratibier converted into ordinary oxygen, by exposure 
to a temperature of about 237^ Centigrade, and catalytically, by being passed 
over peroxyd of manganic, no water beuig formed in either case. It is not 
absorbed by water, but when sufficiently diltited witii other gases, is destroyed 
by agitation with a large quantity of water; it is also, oootrary to the usual 
statements, destroyed by bekig agitated with Kme-water and baryta water, 
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prorided a sufficient qoantify of these solutioiis be used; it has alwaji tiie 
same peculiar odor; it bleaches without produdiig previoudj an acid reac- 
tion ; it ozydizes in all cases the same bodies^ etc. Prom the whole mTOsti^ 
gation the author draws the oondusion "that ozone fiom whateyer source de- 
riyed, is one and the same substance, and is not a compound bodj, but oxygen 
In an altered, or alloiaropic ocmditaon."— iVoc Royal Society. 

Jkfluenae of Ozone, — ^For some timd'past continuous observations haye been 
made in Eupope on oztme. The general result of many scattered obeeryers 
seems to show that there really exists an mtunate connection between the 
quantity of ozone in the air and certain epidemic diseases, such as cholera, 
grippe, mtennittent fever, etc. It is claimed to have been established that the 
ai^iearanoe of the grippe coincides with the presence in the air of an excess 
of ozone; while on the oontraiy the invaaon of cholera is accompanied by an 
almost complete absence of ozone in the air ; this is at least true for Berne, in 
Switzerland, and Strasburg and Nancf , in France. It will be remembered that 
this yiew of the connection of ozone with cholera was taken by some of the 
medical journals in the United States in 1849, at the time of the cholera in- 
vasion. 

The following is a new mode of preparing ozone^ or a similar body, which 
is capable of ozydizing silver, decomposing iodide of potassium, of forming 
ammonia, of disengaging chlorine from hydrochloric add, and of forming water 
with hydrogen. It consists in treating peroxyd of barium with monohydrated 
sulphuric add at a temperature below 10^ Centigrade. The oxygen disengaged 
in this process possesses the properties named above^ and it has the charac- 
teristic odor wluch is known as the lobster odor. 



ON THE PBKPABATIOIS" OF CALOMEL IN THE HUMID WAT. 

It has long been known that protochlorid of mercury is predpitated from 
the S(^ution of the perchlorid, by sulphurous add. This behavior appears 
to be available in the practical preparation of calomel It is obtained as a 
very delicate powder in tins manner, and of a dazzling white color, whidi 
gUstens in the sunlight. The difficult process of sublimation, and the tedious 
preparation would be thus avoided, and its preparation in the Iskboratory 
would be a very easy matter. It would be obtained immediately in the 
finely-divided state in which the pulverulent sublimed calomd is procured, 
without any necessity for an operation of so much danger as the preparation 
of cal<»nel by sublimation, which, moreover, can only be performed on a 
large scale. As the calomel formed by sulphurous add is dystalline, and 
therefore in the same condition as the sublimed, there can also be no doubt 
that it will not differ from this in its medicinal effidency. For its preparation 
it is only necessary to dissolve commerdal perchlorid of mercury in water 
heated to about 122^ Fahrenheit, until this is saturated, and afterward to pass 
sulphurous add gas into the hot solution. The gas is evolved by heating 
coarse charcoal powder with concentrated sulphuric add. The separation of 
the calomel commences immediately. When the solution is saturated with 
gas, it is digested for a time, then left to get cool, and filtered from the 
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oakme], which is afterward washed.— iVtj/^wer Whoierf Cheim, CkasUt, 
Jolj 18, 186i. 



MISCELLAIffBOXrS CHEMICAL rMPBOVEMSNTS. 

Biacft ^Sitom >br Woodr-Tho London Chemical GimUe gives the foUowiog: 
4 lh&, or two qqarts <^ bcMling water are poured over 1 ounoe of pounded 
oommerdal extract of logwood, and when the solution is effected, 1 diachm 
of ydkw chromate of potash is added^ and the whole well stirred. The fluid 
is then ready fi>r use as a writu^ ink <»r wood stain. It has a heautifiil yidet 
blue color, hut when rubbed upon the wood it produces a pure black. It is 
appfied to the wood without wananng or any other preparation by means of 
a brush or sponge. When diy, the application of the dye is repeated, 
and three, or at most four applications, produce a deep blade color, which 
acquires the highest beauty when polished or stamed, and with equally good 
results with different kinds of wood. 

Soflenmg Horn, — The London ArUs(m mentions an invention for softening 
horn, and rendering it elastic like whalebone. The horns are cleaned, splits 
opened out and flattened, and immersed for several days in a bath com- 
posed of 6 parts of glycerine, and 100 parts of water. They are then 
placed in a second bath, consisting of 3 quarts of nitric add, 2 quarts of 
pyroligneous acid, 12^ lbs. tannin, 5 lbs. bitartrate of potash, and 5 lbs. sul- 
phate of zinc, with 25 gallons of water. After leaving this second bath 
It will have acquired a suitable degree of flexibility and elasticity to enable 
it to be used as a substitute for whalebone for certain purposes. 

Improvement in Brepwring Vegetable Fiber. — The following is the claim of a 
patent recently granted to J. Blane, of New Orleans, for improvements in pre- 
paring vegetable fibers : — ^I do not claim burying the plants in either wet sand 
or mud, as described in the " India" process, foimd in the AgricuUvrdl Reports 
of the Patent Office for 1854, page 174. Kor do I daim simply rotting the 
plants on end with the butts down. But I claim the staking of the plants, 
butts down, in a pit dug for said purpose, and surrounding them with dry 
leaves, or straw, with earth thrown around the same, thereby indosing 
them entirely on ail sides, leaving the top open and uncovered, as folly set 
forth. 

Gm Cotton. — ^The use of gon-ootton for artillery has to some extent been 
adopted by the Austrian government during the past year. Four batteries 
(32 pieces) have been already constructed, and others are in preparation. 
Twelve-pounders, intended to be used with gun-cotton, require only the same 
weight of metal, as six-pounders. The following are some of the results of 
experimentation with this substance : — ^A twelve pound ball was fired frojn 
a gun, charged with powder, at some thick boards prepared for the purpose, 
and another ball, of the same weight, was fired firom one of the new guns^ 
charged with gun cotton; although the new gun was six hundred yards 
further fix>m the target than the old one, the hole made by the shot of the 
former was wdl defined and dean, while the orifice made by the latter was 
jagged and splintery. 
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mpBOYSMEi^ nr sitgab eepining. 

In some stagee of sugar raining, and in Turkey-red dyeing, bollock'B blood, 
in a nataraL stato^ is wed, and in this o(»idition it is difficult to cany and dis- 
agreeable to keep. To obviate these evils, J. Pillars, of London, has takea 
out a patent Ibr pressing the clotted blood of animals into Oakes, tben diying 
tiiem with cmtentB of hot air. It is afterward ground to powder in auadbms^ 
and in Huift state is used by sogar refiners and dyers. This is oeilainly a 
yalnable inqnovement over the old method, if it answoB as good a parpose^ 
and the attention of all sugar refiners should be directed to it Tbid macm 
portion of the blood which has been pressed out, is dried Ite tilie dotted 
parts, and is supplied to calioo-prbiteiB far using with their odors, and also to 
the toners of wine, for their operationfl^ as a substitute for titie white of egga 



BENDEBINa WOYIEN FABRICS WATEB-PBOOF. 

An invention by James Murdock of London, renders cotton doth water- 
proof by the appHcation to its sur&ce of the following varnishes: — ^In three 
gallons of water, half a pound of alum, one pound of ox-gaU, and two pounds 
of linseed cake, are boiled for one hour, then allowed to cool, and applied 
with a brush to the sur&oe of the doth to be coated, which is afterward 
placed in a stove-room to dry. The next coating is composed of 3 gallons of 
linseed oil, i lb. of litharge, i lb. of India-rubber, \ lb. of tar, and ^ lb. of 
Prussian blue— the latter as a coloring material These are boiled for about 
an hour, and well stirred all the time, when it will form a strong varnish. It 
is now allowed to cool, and is put on the sur&ce of the cloth with a brush or 
machine. The doth is then allowed to dry again in a stove room, and when 
dry, its sur&ce is rubbed wi1& pumice-stone to make it smooth. The third 
and last coat is composed of 3 gallons of linseed oil, boiled over a strong fire 
for 2 hours, with 2 ozs. of the salts of tin, and the same amount of the sul- 
phate of zinc — both dryers. This varnish may also be colored with Prusaan 
blue, or other coloring material. When cold, it is applied to the sur&oe of 
the doth like the other coatings, and the doth is afterward dried in the same 
manner. The last coating is given with a thin copal varnish. 

ON THE ABOLITION OF THB BMOKB NUISANCE IN ENGLAND. 

At a recent sdentific meeting in England, Mr. Spence questioned the greajt 
benefit likdy to be derived from the abolition of the smoke nuisance. The 
imperfect combustion of fiiel, as carried on at present, only led to an annoying 
deposit of carbon, and this Mr. Spence regarded as a healthy body. By the 
more complete burning of the fuel, this carbon would be ozydized into car- 
bonic add, a poisonous gas, and the sulphur at present escaping combustion 
would pass into sulphurous add. He instanced the smoke-consuming move- 
ment in Mandiester, and observed that vegetation in the ndghborhood wad 
being destroyed, owing to the very much larger quantity of carbonic and sul- 
phurous adds, which were now thrown into the atmosphere. 
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COABCOAL BXSPIBATOB. 

Br. Stenhonse reoently described to the London Society of Arts a new 
species of respirator filled with powdered aDlmal charooal, to abs(N:b and de 
ettoy any miasmata or infectiona particles present in the air in the case of 
fever and cholera hospitals, and o£ districts infected by ague, yellow iav&t, 
and sonOar diaeases. The respirator fitted dosely to the lower pwtion of the 
&oe, extending from the chin to within half an inch of the eyes, and pro- 
jected about an inc^ on either side of the mouth. It therefore included the 
nostrils as well as the mouth. The firame of the respirator was made of thin 
sheet copper, but the edges were formed of lead, and were padded and lined 
with Y6lvet, BO tibat it ooidd be easily made to fit tightly ^ the faee. The 
powdered charooal was kept in its place by means of two sheets of fine wire 
gauze, about a quarter of an inch apart The object in view was, by filtering 
tite air tiiroogh such a porous substance as animal chsffooal, to int^^cept tb» 
miasmata wMch might have got mixed with it Eepeated trials with the 
respirator had diown that certain noxious and <MBfonfflye gases, such as am* 
moniay siilphureted hydrograi, and hydrosulphatie of ammonia^ had been 
rapidly oxydated and destroyed in their passage through the pores of the 
charcoaL The author then mentioned several instances in which tiie bodies 
of dead animals had been completely covered with thin lay^n of charcoal, 
which entirely prevented any effluvia or odor being p^Xioptible. He con- 
sidered that covering a church-yard to the deptii of from two to three indies 
witii coarsely-powdered charcoal, would effectually prevent any putrid exhal- 
ations ever finding their way into the atmosphere. Charcoal, though a de- 
odorizer or disinfecting agent, was not, as laid down by chemical worim, an 
antiseptic. On the contrary, it &>vored the rapid decomposition of the dead 
bodies with which it was in contact; so that in the course of six or eigbfc 
months little was left except the bones. 

An interesting experiment illustrating the samtary pdwers of diarooal has 
been instituted at St Bartholomew's Hospital, London, by Dr. Stenhouse. 
An atmosphere rendered highly offensive by putrefactive decomposition going 
on within the chamber in which it is confined, is drawn through charcoal 
filters, by means of a rotating fan. machine, and is passed into an apartment 
adjoining. Although this air is disgustingly fetid, it flows out into the room 
pOTfectly ftee &cm. smelL The remarkable property which charcoal has of 
condensing within its pores large quantities of the fetid gases is greatly in- 
creased by a process oi platinizing the diarcoaL This new invention merits 
the attention of tiie man of science, firomthe extracffdinaryonergy with whidi 
ie acts upon the gases, and of all those persons — scientific or not — ^who are 
interested in the public health, sinoe it fhmishes us with a new power for re- 
moving fix>m among us the agents of disease. 
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ON THE GS0L06T OF 3EZTB1BBCB NOBTHEBN AMEBIOA. 

At a recent meeting of the London Q«ological Society, Mr. Isbister presented 
a paper on the geological features of the extreme northern portions of America. 
In respect to the Bocky Mountains^ he stated that granite, limestone, and 
date (probably of Siluiian age), and oonglomerate and sandstone, have been 
met with on their eastern slopes. Rocks probably referable to the Carbonif- 
erous series, have been found by the author near the northern extremity of 
the range. I)he Lawrentine Mountains, or the range flanking the north bonk 
of the St Lawrence, also consist of gTanite, with other crystalline rocka. 
These are prolonged (with a narrow sUp of palaeozoic rocks intervening) in a 
N.W. direction, firom Lake Superior to the Arctic Sea, in a broad zone of but 
slight general elevation. It is crossed by numerous rivers, and greatly inter- 
sected by lakes ; indeed, along its western margin nearly all the great lakes 
of North America occur. Between this range and Hudson's Bay is the great 
Silurian basin of Hudson's Bay, which extends also along the northern maiigin 
of the Lawrentine Mountains. The shores of the Bay itself are flat and allu- 
vial The Silurian limestone of Hudson's Bay has been traced more or less 
continuously to the Arctic Sea, through the enormous range of thirty degrees 
of latitude ; and the fossils obtained fix>m it, both in the North and near Hud- 
son's Bay, appear to belong exclusively to the Upper Silurian series. The 
Silurian basin of Lake Winnipeg was next described. Many fossils have been 
collected, but some obscurity still exists with regard to the age of the rocks 
of this tract ; in some respects they appear to be referable to the Lower 
Silurian age. The valley of the Mack^izie River is chiefly occupied by rocks 
of Devonian age, in which sandstones alternate with bituminous shales, some- 
times to a depth of 160 feet Li the Mackenzie Yalley there are also rocks 
referable to the Silurian, and some which the author refers with doubt to the 
Carboniferous series. The latter include — 1st, the great alum-shale deposits 
occuning ak>ng the Arctic coast from Mackenzie River to Liverpool Bay; 
2d, the extensive band of lignite and coal, described by Sir J. Richardson, 
from whose account it appears that a vast coal-field skirts the eastern base of 
the Rocky Mountains, and is apparently continued &r into the Arctic Sea^ 
where coal has lately been met with by Captain M'Clure. In the drift-coal 
of Jameson's Land and of Melville Island, and in the coal-fields of Oregon, 
plants like those of the English coal measures have been found. The author 
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ATTEMPTS T6 SOITKD THE ITIAGABA. BTVEB. 

Sereral attempts have recently been made to aomid tito river below Kiagaia 
FaUs, one of whidi is thus described: " The attempt was made with an iron 
of about 40 lb. weight, attached to a Ka 11 wire, aU tceeLj suspended, so as 
not to impede the &U of tibe weight I then lei the weight &11 from the 
bridge, a height of 226 feet It strack the surfiuse fiuriy, with the point down 
— must have sank to some d^jth, but was not longer out of sight than about 
tuae second, when it made its appearance again on the soi&oe^ aboat 100 feet 
down the stream, and skipped along like a chip, mitil it was (^«cked by the 
wire. We tiien commenced hauling in dowly, which made tiie iron bonnes 
like a ball, when a cake <^ice stnidc it, and ended the i^rt I am satisfied 
that no metal has soffident q)eciflo gravity to pieroe that cuirent, even with 
a momentum acquired by a &I1 of 225 feet The velocity <^ tiie iron when 
striking must have been equal. to 124 feet per second; and, consequently, its 
mementum near 6,000 lbs. Its sur&oe opposed to the cuirent was about 60 
BUpoficial indies. This will give an idea of the strength of 12kat current^ and 
at tibe same time hmt at Hbe Titan feroes tiiat have been at work to sooopoul 
the bed <tf tiie Niagara river." 

OBSERVATIONS ON THE COAL-FIfiLt>d OF ITBSNKSTlVANIA* 

!Fhe feOowing intereetbg lemaiks on tho coal-fleldi of PetmsylvaiiiA an 
made by Professor H. D. Rogers, as introductofy to a d0S6riptbn of numerous 
species of new fossil plants feond there : — 

The fi^wing new eqpecies of feesl plants, one hundred and ten in number, 
Aire some <^tlie results <^a systonatic investigation of the fossil flora of the 
earboniferous strata of Pennsylvania and tiie adjacent coal-fields of Ohio and 
Virgima. Many of these hitherto undescribed forms were discovered in the 
slates, associated vrith the beds of anthracite in the coal<4elds of eastern Peun* 
sylvama^ which, compared with the bituminous ooal measures of western 
Pekmsylvama^ appear not only to contain a greater variety ci spedes, but to 
present them in a ccmdition of more perfect preservatton fer study. 

These spedes, as briefly described by Mr. Lesquereuz, associated with Pro- 
fessor Rogers in the Geological Survey of Pennsylvania, constitute about one 
half (^tiie total number of w«e]l-deflned forms hitherto detected by him in the 
coal measures and lower carboniferous rodcs (the vespertine series) of Penn- 
isylvania; more than one hundred of the two hundred and twenty spedes «» 
amined by him proving to be entirely identical witii apecfes already recognized 
in the European coal-fields, and some fifly more of them showhig difltearenosis 
-90 slight, that a fbller <»mparis(»i with better specimens, may result in their 
idmtificati<Ki likewisei As a fhrther evidence of the near al&iity of tiie Nortii 
•Ameriean to the Buropean fossil flora of the oaiboniferoias i^ he faaa r^ 



Digitized byVjOOQlC 



282 AmruAL of soixirrmo disooyeby/ 

marked, in the oonne of his inyeetigatlona, that even these new species which 
seem restricted to this oontineiit are every one of them in dose relationship 
with European forms. It deserves mention, moreover, that the commonesi 
Kuropean species are likewise the most common American ones. 

A stratigraphical analysis of the anthracite measures of Pennsylvania calls 
for their division into two groups, a lower series, distinguished by the w?ute or 
very pale color of the ashes of nearly all the coal seams, and an upper seriee^ 
including coals as remarkable for yielding only pinkish or red ashes. Between 
these groups there usually exists, especially in the southern or Pottsville 
basin, a small transition group of two or three beds of gray ash, or pinkish- 
gray ash coals. The entire number of Qoal seams, of a thickness admitting 
mining, in the middle portion of the southern basin, where the whole fcnma- 
tlon is thickest and most replete in coal-beds, does not exceed about twenly- 
five ; and counting those of all dimensions, the total series does not amount 
to more than from thirty to thirty-five separate layers. 

In the bituminous coal-measures west of the Alleghany Mountains, the 
whole number of workable seams is less than one half of that above named, 
as belonging to the anthracite formation, whUe, including the thinner and less 
persistent beds, the entire series can not there amount to more than eighteen 
or twenty. That portion of this great Appalachian coal-field whicdi lies 
vrithin Ohio, appears to possess even somewhat fewer than the eastern 
half in Pennsylvania, the beds suitable for mining being estimated at seven, 
and the small seams about ten, in addition. Advandng westward to tiie 
great coal basin of Indiana and Illinois, the coals thick enough for working 
are counted at only six, and the thin ones proportionately few ; and this re- 
markable progressive reduction in the coal-beds, going westward, seems to be 
maintained as &r as we advance in the formation ; for crosong the Missis- 
sippi to the wide shallow coal-fields of Missouri and Iowa, the number of 
workable beds there believed to exist does not amount to more than three or 
four. Accompanying this interesting gradation in the amount of coal, there 
occurs an equally noteworthy diminution in the thickness and coarseness of the 
associated strata, showing a progressive thinning down of the whole land-derived 
coal-bearing portions of the carboniferous deposits. Wherever I have studied 
either of the anthracite fields of the great Appalachian basin, I have remarked 
that the lowo*, or " white ash" division of the coal measures gives indications 
of more violent and firequent disturbances of level in the surface at the tkne 
of the deposition of the strata^ than are noticeable in the composition of the 
upper or " red ash" part of the formation. Among the proofe are, more abrupt 
and firequent altemadons of coarse and fine deposits, more diversified and 
rapid changes in the thickness, oompositicm, and arrangement of the strata^ 
both of the mechanical deposits and the life-derived beds of coal, and the fSstr 
greater mutability and inconstancy of all those strata, even the most quietly 
deposited, vrithin the same area or extent of outcrop. The lower strata of 
the anthracite coal measures are, indeed, remarkable for the diversity in the 
coarseness of the sandstones, and for the unsteadiness in thickness of the coal- 
beds themselves. Though these carbonaceous layers are the acoumulaticHui 
<tf ODoe perfectly level sea-meadows^ at soooeflsive depressions of the surface^ 
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it is evident, from their oomparatiyely rapid thickemag and thinning, and fre- 
quent ooftlescing and diverging, that ^e floors upon which they were collected 
were neither so wide as those whidi grew the vegetation that resulted in the 
bituminous coal-beds, nor so uniform and gradual and horizontal in their slow 
movements of elevation and depression. Commensurate with the more fluo- 
toating size and more restricted range of these lower coal seams, is a greater 
inconstancy and diversity in their fossil flora. The more widely extended 
upper beds appear to exhibit a more limited specific vegetation, expanded over 
wider areas. 

As % as our researches have gone, we notice that the lower strata, both in 
the anthraeite measores and in the great Appalachian coal field, abound in the 
larger species, espedally in Lepidodendra^ while the higher seams are charao- 
terized by the mnaller herbaceous specks, most generally the herbaceous fenus. 
"We conceive that the large proportion of species common to the coal strata 
<rf North America and Europe clearly establishes identity of age between the 
two deposits, and a close accordance, if not identity, in the geographical and 
climatal conditions prevailing at th^ formation. A yet closer agreement is 
noticeable between the spedes found in the several coal fields in tiie United 
States. Indeed so alike are all the anthracite basins in their fossils that M& 
Lesqoereux already recognizes more than 20 &miliar European spedes as 
common to these once continuously united coal fields. It has been in(Mcated 
above that the two different groups of the coal strata of P^msylvania— the 
lower or white ash, and the upper or red ash — are characterized by somewhat 
different species, though these more or less intermingle. Satisfied of this fact 
of a general prevalence of certain forms in certain parts of the coal measures^ 
we have aimed at carrying our inquiry a step further to ascertain whether or 
not any or all of the individual coal seams themselves are separately reoogni]}- 
able by their fossil plants. Undoubtedly, in some of the broadly-deposited 
and uniformly-conditioned coal beds and coal slates of the western bituminous 
coal fields, we do observe a most striking prevalence of the same species 
within the same layer, over comparatively wide areas; but amid the more 
irregularly accumulated beds, of espedally the lower or white ash anthracite 
strata^ formed on a less stable portion of the nowh«^ absolutely stationary 
crust, the inconstancy in the vegetation of ev^i the same coal seam is for the 
most part, if not even quite, too great to p»mit us to attempt to M^itify it 
by its fossils merely. Again, in some instances, coal beds which are demon- 
strably different, are almost absolutely identical in then* fossils. This is tiie 
case with the '^ Gate" and the " Salem" coals, near Pottsville. So striking]^ 
alike are they in their vegetation, that Mr. Lesquereox strongly inclines to 
regard thran as but the detached parts of originally one sheet (^ ooaJ^ and to 
suspect that there is some error of obscurity in m^ section, wbidi shows them 
to be separated by several hundred feet of strata^ including a number of beds 
of coaL Of the validity of the proo& showing the so<caUed vein to be differ- 
ent ooal from the Clate vein, and several stages higher in the series, there caa 
not, however, be atfy question, and the patoontological evidence for identity 
most give way befcve the higher and dedaive demonstration fixoa saperposl* 
tioii of their diflfevenoe in age. 



Digitized byVjOOQlC 



884 ANNUAL OF SOIBfnFIO DIBOOYSBY. 



PHTBIOAL OHANGBB IN THB CB.ARA.CTBR OT THB NOBTH 
AMTCRTOAN OOHTlNJttMT. 

The foUowing kttorwM directed to the Sectetaiy of the NewYoikHiB- 
torioal Society, bj ProfeesOT Agante^ In answer to en inquiiy wbetiier his 
fivthoommg woric — " Ckmtributioiui to the Natural EDetoiy of the XTnited 
States"— would bear upon the civil histoiy of oor cocmtiy. la rej^ Profess- 
or Agassiz saTs: I hardly need remind you of the &ct that the atteaticii <^ 
historians has but reoentl j been oaUed to the iiB|X)rtaiioe of ccmsldering the 
l^yslcal diaracter of the different parte of the wcM^ld in ccxmection with the 
SQCoeBUTe oentnries of dviiization and the piimitiye abode of the diffisraitit 
noes of men. But there is one feature of this sabjeot whidi has l^us fiur been 
entirely neglected. I allude to the character of the TOgetation and the animal 
creation in each natural area of the globe^ which must at afl times havo 
greatly influenced eveiy where the iKrogress of dvilization, a picture €i which 
may in ftitnre be expected as a sort of frontispiece to the general histcny <^ 
every great countiy. Th^re are still other more general features yet little 
known even to natmaliste^ "n^ch may in time add another diarm to these 
ixmtemplations of the Eoemos— the contrast between the different parts of the 
world when compared with the previous conditions oi' our globe in suocessiTe 
geological periods. For instanoe, Europe has a pineal character now which 
is not exemplified in any of the past ages of our earth, while New-Hdland, 
as it Is now, renands us of the condition of certain portaoDB of Europe during 
tiie middle gedogical ages (the Jurassic period in particular)^ and North 
America recalls, both by its physical condition, its large lakes among otilen^ 
slkd its aoimals and plants, features i«ominent in Europe during ihe tertiaij 
times; andlneed only allude to the opossum, the anapping-turfle, the bull-fix)g^ 
the large salamanders, etc, the hickories, the swamp-cedar, the white gnn^ 
tree^ eta— ail found m tiie tertiaries of Europe, and now entirely extinct there 
^-4o show tiie resemblance^ MOreovor, North America nourishes now a 
number of fishes, and otiier toimalt^ sudi as tiie king-crab, no rqHresentatives 
of whidi are feund alive in any other part o^ Ihe globe, though they were 
largely distributed over Europe in several gec^ogical periods. This character 
of the Nt»1h American fish feuna is so peoulnr that, in alluding to it, I have 
often been tempted to apply to it the epithet of old-feshioned. Two of these 
curious fishes occur even in the State of New T<nrk<-4he gar-pike and the so- 
called mud-fiah— and the others are soattered over other parts of the country. 
I shall, c^ course introduce a fiill acoount of these remarkaUe relics of past agea 
in my new proposed work, for they throw as much light upcHi the phyncal 
oondition of former periods in the history of our globe, as the ruins of Egypt 
and Ninevdi wookL ftunish ujion the history of those periods in the life of 
mankind, could they be restored to their feimer splendor before our gaze, and 
studied In the fyi animation of th^ greatest prosperity, as we may investi- 
gate our living animate. Hay I not add to all this thotihere are features in 
the embiyoi^ growth of animals which signify, as it were, the natural growtii 
of mankind? So true is it that while dvUizatka has gradua^y estnuBiged 
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man ftom oatiure, a lii^^er degree of intellectaal coltaTe brings ns bade and 
nearer to its voi^dars. 



OSOLOaT 07 GEKTSAI< A:E^GA. 

The fttDowing interesting- &ct8 respecting the geology and topography 
of Oentral Africa have been gleaned from the reports of Dr. Vogel, who, it 
-win be remembered, has sncoeeded Dr. Barth in the work oi exploration. 

The great plain of Central Africa presents nowhere as &r as 9i° north lati- 
tade (a few isolated small granitic cones excepted) an eleyaticm exceeding 
950 feet Dr. Yogel says that in about 11<> north latitude, 120 mUes from 
Kuka^ he found, at a depliL of 20 feet under the suifiice of the ground, the 
same layer, consisimg of limestone and freshwater shells, which he met yn&i 
at Kuka 6 feet under the ground, and he suggests that the whole region ex- 
tending tiius fi>r upward of 100 miles S.S.E. fit>m Kuka, was at one time 
occupied by Lake Tsad, when its limits extended greatly beyond its present 
ones. But whether this assumption be correct or not, the well-ascertained 
fitct as to the slight elevation of that region, together with the results of the 
previous hypsometrical observations of Dr. Vogel and Dr. Overweg, as well as 
of the discoveries and acute estmiates of Dr. Barth, relating to altitudes, are 
well worthy consideration, as Diey completely upset our previous notions of 
African geography. It is well known that all our best authorities represent 
the Qreat Desert of Sahara, and nearly the whole of Northern Africa, as one 
vast plain, if not a dead level, at least one of very Httle elevation ; whereas^ 
immediately to the south of Lake Tsad, the existence of mountam ranges, alp- 
ine groups, highlands, and mighty table-lands of many thousand feet eleva- 
tion was asserted smd taught us as well-established fects. Now, from the 
observations made by the members of the Expedition to Oentral Africa, this 
is found to be quite the reverse, and both futures may be truly said to have 
changed places^— an extensive table-land, from 1,000 to 2,000 feet average 
elevation, occupying the Sahara ; whereas, on Hie other hand, the extensive 
basin <^ Lake Tsad and the Biv^ Shary forms a great interior d^nresslxni, 
which attains its minimum elevation in tlie lake with 860 feet. On every 
side the basm of Lake Tsad is fringed with more or less elevated tracts which 
separate it from the oth^ hydrographical systems, as, for instance, those of 
ishe NUe and the Kowara. These new fects of tlra r^tive elevation of In- 
ner Afiriea also explahi to us many features connected with the physical con- 
figuration, the dimate, botany, and zoology ci the regions they refer to. 

The countries round Lake Tsad form an immense alluvial plain. Dr. Vogel, 
after leaving the oafos of Aghadem, situated upward of 250 geognq>hical 
mUes north from Kuka, did not see a single rode or stone till he came to Waza^ 
whidi lies upward of 100 miles S.S.E. of Sluka, thus leaving an alluvial tract 
between the two points of upward of 350 geographical miles in tiie heart 
of Africa. At Waza an isolated group of granitdo cones rises almost peip^- 
diculaily out of liie aliuviaa |dain to Uie height of 44)0 feet above their basis. 
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ON THX OBOOTOra AND POUSHIKa OF HARD SOGES AJSTD 
HTNERALS BY I>BY SAND. BT W. P. BLAKE, U. S. GEOLOGIST. 

The phenomeiia aboat to be described were obeenred in the pasB of San 
Benuyrdmo (CaHfonua), in 1853. This pasB is one of the princiiMil breaka 
ttiroogh the southern polongation of the Sierra Neyada^ and connects the 
Pacific slope with the broad and low interior plain of the Colorado Desert 
It is bounded on each side b7 high mountains; the peak oiSan Bernardino 
rising on the north to the height of about 8,000 feet, and San Gk>rgonio on the 
south to about 7,000 feet The elevation of the summit level is 2,800 feet 
above the Pacific, jmd the width of the gap at that point is about two miles. 
On the eastern declivity of the pass—the side turned toward the desert — the 
granite and associated rocks which form the sharp peak of San Gorgonio, ex- 
tend down to the valley of the pass in a suooesaon of sharp ridges, which 
being devoid of soil and vegetation, stand out in bold and rugged outlines 
against the dear unclouded skj of the desert region. It was on these pro- 
jecting spurs of San Grorgonio that the phenomena of grooving were seen. 
The whole surface of the granite over broad spaces, was cut into long and 
perfectly parallel grooves and little furrows, and every portion of it was 
beautifully smoothed, and though very uneven, had a fine polish. Eor a 
moment it was impossible to realize the cause of all this abrasion performed 
in a manner so peculiar. The action of glaciers and of drift was thought of in 
succession, but the appearance of the sur&oe was so entirely different from 
that of rocks which have been acted on by these agents, that I could not 
viegard them as the cause. While oontemplatiog these curious effects^ the 
solution of the problem was presented. The wind was blowing very hard, 
and carried with it numerous little grains of sand. When I stooped down 
and glanced over the sur&ce of the rocks, I saw they were enveloped in an 
atmosphere of moving sand, which was passing over and accumulating in deep 
banks and drifts on the lee side of this point Grains of sand were thus pour- 
ing over the rocks in countless myriads, under the influence of the powerftd 
current of air which seems to sweep constantly through the pass from the 
ocean to the interior. Wherever I turned my eyes— on the horizontal tables 
of rock, or on the vertical &ces turned to the wind — ^the effects of the sand 
were visible ; there was not a point untouched, the grains had engraved their 
track on every stone. Even quartz was cut away and polished ; garnets and 
tourmalines were also cut and left with polished sur&oes. Masses of limestone 
looked as if they had been partially dissolved, and resembled specimens of 
rock salt that had been allowed to deliquesce in moist air. These minerals 
were unequally abraded, and in the order of their hardness ; the wear upon 
the feldspar of the granite being the most rapid, and the garnets being affected 
the least Whenever a garnet or lump of quartz was imbedded in compact 
feldspar and &vorably presented to the action of the sand, the feldspar was 
cut away around the hard mineral, which was thus left standing in relief 
above the general sur&ce. A portion, however, of the feldspar upon the lee 
side of the garnets, being protected trom the action of the sand by the superior 
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haidofiss otiSae gem, also stood oat in reiki fbiming an elevaled strii^, OBar* 
like, under their lee. When the sm&ce acted <m was yertical and charged 
with garnets, a very pecuHar result was produced; the garnets were 1^ 
standing in relief mounted on the end of a long pedicle of feldspar, which had 
been protected from action while the surrounding parts were cat away. These 
little needles of feldspar tipped with garnets, stood out firom the body of the 
rook in horizontal lines— pointing^ Hke jeweled fingers^ in the direction of the 
prevailing wind. They form in reality a perfect index of the wind's direetion, 
recordiog it with as much accuracy as the oak-trees do in the region about 
San Francisco, where they are all bent from the perpendicular in one direction, 
or in some places lie trailing along the ground. AH these little fingers of 
stone pointed westward, in the direction of the valley of the pass, to which 
the wind conforms. We experienced the wind before reaching the point of 
rocks and the sand drifts : it blew with great violence and seemed to be a 
great air-current, as uniform in its direction and action as the great currents 
of the sea. It flows Into the interior with singular persistence and velocity, 
sweeping down over the slope of the pass, not in fitM gusts and eddying 
whirls, but with a constant uniformity of motion unlike any of the winds of 
our Atlantic seabord, or of the plains. The pass would, in &ct, seem to be a 
great draught-channel or chimney, to the interior, through which the air 
makes inland from the cool sea, to supply the vacuum caused by the ascent of 
a column of heated air from the parched sur&ce of the heated desert This pass 
is the only break of any magnitude in the mountain chsdn for a long distance, 
and as an air-channel, holds the same relation to the Colorado desert as is 
sustained by the Golden Gate at San Frandsco to the broad interior valleys 
of the Sacramento and San Joaquin. 

The effects of driving sand are not confined to the pass; they may be seen 
on all parts of the des^ where there are any hard rocks or minerals to be 
acted on. On the upper plain, north of the sand hills, where steady and 
high winds prevail, and the sur&ce is paved with pebbles of various colors, 
the latter are all polished to such a degeee that they glisten in the sun's rays, 
and seem to be formed by art The polish is not like that produced by the 
lapidary, but looks more like lacquered ware, or as if the pebbles had been 
oiled and varnished. On the lower parts of the desert, or wherever there is a 
specimen of silidfied wood, the sand has registered its action. It seems to 
have been ceaseless at work, and when no obstacle was encountered on 
which wear and abrasion could be effected, the grains have acted on each 
other, and by constantly coming in contact have worn away all their litde 
asperities, and become almost perfect spheres. This form is evident when 
the sand is examined by a microscope. We may regard these results as 
most interesting examples of the denuding power of loose materials trans- 
ported by currents in a fiuid. If we can have distinct alnraslon and linear 
grooving of the hardest rocks and minerals by the mere action of littie graaos 
of sand falling in constant succession and bounding along their surface, what . 
may we not expect from the action of pebbles and boulders of great me and 
w^ht^ transported by a constant current in the more dense fluid, water ? 
We may conclude that long rectilinear farrows of indefinite depth may be 
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by looM mBtorialfl^aiid tibat it k not eMotiia to tiMir ftrmatkm ilitt 
^b» rooks and grairel, acting as chiaela or graven^ fidboold be preaaed down 
with Tioleiioe or imbedded in ioe^ or moyed forward en mane nndar prossare 
by the action of glaoiMB or stranded ioebeigB. 

Ifitwete pofltdble it wonld be exoeedingljr interesting to aaoertain the 
length of time required for the littie gnuos of sand to carve the soifooe oi the 
granite lidge to its present form. How im^poeciablj small must be the 
eflbct produced by a single grain 1 And yet by their oombined and long-con- 
tinned action ix^fjbty dfects are produced. That the action of the grains 
singly is not visible, is proved to us by the polished suifiioe, for no one 
grain cuts deeply enough to leave a scratch. Ages have doubtless elapsed 
since tliis action of ^e sand began, and we can not teU how deep the abrasion 
has extended: cubic yards of granite may have been cut into dust and driyen 
before the wind over the expanse of the desert — SiUman^s JaurnaL 

AKCEEHT LAKB IK THB COLOBADO DBSEGEtT. 

Mr. W, P. Blake, the geologist of the U. S. Pacific Baiht)ad Survey in 
CSallfoniiay under the command of Lieutenant B. S. Williamson, U. 8. Topo« 
graphical Engineer, recently reports that a large tract of oountiy, over one 
hundred milea in length, at the head of the Gulf of GaJifomia^ has been over- 
flowed at a comparatively recent period, and probably by the waters of the 
Gulf* There is evidence of the existence of a vast lake liiere^ which occupied 
nearly the whole area of the present desert This lake was of fresh or braddab 
water, as is shown by the numerous ahdls which are found in the thidc 
strata of blue day forming the surfece of the desert At the base of the 
mountains along the borders of the desert, distinct beach-lines, or water-lines^ 
were found on aJl the rocks, and the sur&oe of the last was found to bo 
covered with a thick calcareous crust, nearly two feet thick in some places. 
This calcareous coating was seen to extend up the sides of the mountain 
^urs for a height, in some places, of over one hundred feet, and its upper 
limit has a well-defined horizontal line, marking the former level of the water. 
Mr. Blake considers it probable that the Gulf of California once extended 
as for north as the base of the pan of San Bernardino, 1T5 miles north-weet 
of its Pj«wnt limits, and that the deposition of sflt j&om the Colorado river 
hafl gr^uaUy accumulated opposite its mouth, so as to isolate the upper part 
ortneoul^ and leave it in the condition of a lake, fed at times by the over-! 

tM> Buppiy, and the deacation of the lake was ^eoted-a Msult which would 
DO socm aooOTapliahed in tiiat region of high and arid winds. This explana- 
^Ja^^^T^'^y ^^ P"^"* phenomena, for tiie Colorado continues to 
TheroTm^^^*?^^*^^*^ ^ ^°rth at times of great ii^ete. 
^^iL^rL^''^'^^^*^^^*^^ a part of the desert-vaUey north of 

below the levelofS^^^'f? ^ ^^^^ **^-^^*« ^"^ ^"^ ^^«^^ « 

• Preiimm ^^^^^ This sutgeot is discussed at length in the report^ 

WflUaiMOtt, ^M^SSS!^®? Beport, Moompanying the Report of |iiMit«iisnt B.8. 
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mcA many inqK)rtant fitcta ognogyning that singnlar and interegtuig wgioii ate 
given. 

CHBONOLOGY OP THE FOKMATIONB OF THE MOON. 

Profeesor Nichol ait the British Association stated that to our satellite 
hitherto those very ideas have been applied which confused the whole early 
epochs of our terrestrial geology, the notion^ viz., that its surface is a chaoSj 
the result of primary, sudden, short-lived and lawless convulsion. We do not 
now connect the conception of irregularity with the history of the earth : — ^it 
is the triumph of science to have analyzed that apparent chaos, and discerned 
order through it alL The mode by which this has been accomplished, it is 
well known, has been the arrangement of our terrene mountains according to 
their relation to time : their relative ages determined, the coiurse of our world 
seemed smooth and harmonious, like the advance of any other great organiza- 
tion. Ought we not then attempt to apply a similar mode of classification to 
the formations in the moon^-hoping to discern there also a course of develop- 
ment, and no confusion of manifestation of irregular convulsion? Professor 
Nichol then attempted to point out that there appeared a practical and posi- 
tive mode by wliich such classification might be effected. It could not, in so 
&r as he yet had discerned, be accomplished by tracing, as we had done on 
earth, relations between lunar upheavals and stratified rocks ; but another 
principle was quite as decisive in the formation it gave, viz., the intersection 
of dislocations. There are dear marks of dislocation in the moon — ^nay, the 
flor&ce of our satellite is overspread with them. These are the rays of lights 
or rather bright rays, that flow from almost all the great craters as their cen- 
ters, and are also found where craters do not at present appear. Whatever 
the substance of this highly reflecting matter, it is evidently no superficial 
layer or stream, like lava^ but extends downward a considerable depth into the 
body of the moon. In short, we have no likeness to it on earth, in the sense 
now spoken o^ except our great trap and crystalline dykes. It seemed dear, 
then, that the intersection of these rays are really mtersections of dislocations^ 
from which we might deduce their chronology. Can the intersection, how- 
ever, be sufficiently seen? — ^in other words, is the telescope adequate to de- 
termine which of the two intersecting lines has disturbed or cut through the 
other ? Professor Nichol maintained the affirmative in many cases, and by aid 
of diagrams, taken down fix>m direct observation, illustrated and enforced his 
views. 

ON THJ: "mauvaise tebbss'' op nebbaska. 

The following is an abstract of a paper on the above subject read at the 
last meeting of the American Association by Professor James Hall: — ^The 
country on the Upper Missouri River — ^Nebraska — ^he said had been known 
to US for many yeans; but, imtil within a few years past, our knowledge had 
been derived from Lewis and Clark, Nicolay, and some others. All these had 
brought spedmens from Nebraska^ from which we bave learned that for a 
gr«at distanoe along the Missouri River, b^fhining at the mouth of the Platte 
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and extending several himdred miles nortbeilj, fhere ma a cxetaoeons Ibini- 
ation, fhe most prominent fbssUs of which were Ammcmites and Bacnlites. 
All had shown that this existed on a laigely developed scale^ but, with the 
exception of Nicolay, no attempt was made to establish 8abdiYi8ion& In 
1847 we had for the first time a published notice of the existence of an ex- 
tensive tertiary formation in that region, given by Dr. Prout, of St Louis. 
This was, however, to the west of JMissouri. Subsequently Kr. Culbertson 
brought collections, and Dr. Owen directed Mr. Evans to make collections^ 
from which we had a pretty good knowledge of Ihe tertiary fonnation and its 
fossils. Mr. Hall's object in making collections was not to make discoveries 
of new species, but the investigations of Dr. Owen did not tell us whether 
there were distinct formations or not, and moreover it seemed an important 
consideration that the flora corresponding to the ancient &una should be 
known. That was not accomplished by the expedition sent out xmder tiie 
charge of Mr. Meeks ; but we had some more details witii regard to the 
tertiary and cretaceous formations. In the neighborhood of the mouth of the 
Platte the carboniferous formation* terminated. Passing up the Mbssouri we 
found that the carboniferous passed into cretaceous. At their junction was a 
sand-stone, which might perhaps be older than the cretaceous. Upon it lay 
a buff calcareous rock, which would mark like chaJk, containing scales and 
jaws of fishes. Above this was a great thickness of clays which contained 
most of the species that had been brought fi^m this part of the country. A 
thinner bed above the day was characterized by a large baculites. Those 
Bubdivifiions extended over the western country, and we had yet to seek their 
characteristic fossils. The species already described already amounted to 
between thirty and forty, and he had about an equal number of new species. 
At a considerable distance west of the Missouri, the oretaceous beds began to 
dip slightly to the west Above the bed characterized by bacuHtes, and 80 
ndles west of the Missouri, commenced the tertiary, at first containing no 
fossils, but about 80 miles further on there were paJseotherium and fossil tur- 
tles within twenty feet of the cretaceous, although the tertiary nearer the 
river was 50 or 60 feet high. They concluded, therefore, that the beds were 
unconformable, the cretaceous dipping westward, and the tertiary being de- 
posited horizontally upon it so that the eastern tertiary began to be deposited 
when the western was already 250 feet thick. The Mauvaises Torres were 
formed of this tertiary extensively denuded. Two new species of mammals 
had been discovered, one of them allied to the musk deer, and the other a 
small, carnivorous animal The shortest term to express the character of 
Kebraska was to say that it was a perfect desert, mcapable of supporting mion 
or animals, except in a migratory condition. The buflfeloes came in the 
spring with the grass, and went away in midsummer when it was gone, and 
the Indians followed them. There was almost no wood ; some few shrubby 
willows, and a cotton-wood a foot in diameter was always known as the big 
cotton-wood, and now that it was gone, the place was still called Big Cotton- 
wood Spring. Pure water was rarely met with. There were occaaonally 
some springs in the baculite formation which conunenced ITS miles west of 
the Missouri. The deep day bmieath it was almost impasBablew In the 
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spiDg ft was flU nnid, and intibe sommerthe day cracked bo as to dmv ooi 
the roots of yegetation and destroy H. Along the bottoms was oocasionally 
a litQe good soil, but it was not raluable. This clayey soil was dark, bat not 
with oiganic matter. He had seen in Mr. If eeks's notes that night after 
ni^t he was oompeUed to camp with bitter water, and send oat the men to 
gather a &w stonted willows or cotton-wood for fire. Most of the water was 
impregnated witii saline materials ; and, as all the water in the ICanvaiae 
Terres contained sulphate of magnesia^ tiie party were oompeUed to snbmit 
to its medicinal effects. Soathward, toward the Platte was some better land, 
but little wood. Kansas was much like Nebraska, and the climate was snch, 
that in a great part of the territory it would be difficult for New-England men 
to exist He knew that Nebraska was a desert^ and would remain so for all 
time to oome. [This curse of barrenness does not apply to the settled poiv 
tlons dT Kansas. They are carboniferous.] 

Professor Agassiz said that this was very important to us as presenting for 
the first time the subdiviaons of the cretaceous. His friend had omitted in his 
accotmt of early expbrers, the Prince of Neuwied, who in his travels col- 
lected cretaceous fossils, and went back to Europe and gave us for the first 
time the information that there were cretaceous fossils there. Several of them 
were published, and one species, the mosasaurus, had not been rediscovered. 
Now it was evident that these cretaceous deposits were not one and the same, 
but formed a succession of depoats which contaiaed different fossUa Now in 
Europe the whole series of cretaceous formations had lately been subdivided 
into a number of subdivisions, and although he agreed completely with the 
doctrine laid down by the chairman (Professor Dana), that we should not com- 
pare our fixmations servilely to Hiose of Europe, yet the deposition of the 
whole cretaceous series in Europe and in America were in the main syn- 
chronic. He believed that the specimens of Professor Hall, limited as they 
were, afibrded m themselves sufficient evidence that the cretaceous deposits 
in Nebraska corresponded to the upper strata of the cretaceous in Europe. 
He had not yet seen A mngle entire fish-scale, only drawings of firagments of 
scales, 'but he was sure that the upper beds were the equivalents of the En- 
glish white (^bsSk. 

Mr. Hall then spoke on the geol<^ of the Bocky Mountains. He said 
that his knowledge of the Bocky Mountains was derived from specimens 
brought by Fremont and Emoiy. All the specimens from the metamorphio 
regions, whether tcom the north or south, had one character, and there was a 
large proportion of red feldspathic granite associated with ot^er rocks. Tbiear 
age he could not determina After leaving the mouth of the Platte notiiing 
but the cretaceous and tertiary were to be found until one reached the head 
waters of the rivers flowing eastward, the cretaceous came out again fixnh 
beneath the tertiary. He had not yet learned of cretaceous fossils being found 
west cit the IBUxky Mountains. Beyond this was the carboniferous Umestcme 
belonging above the coal-bearing beds. It generally rested on metamorphic 
rooks^ which formed the bases of the mountains. There were none of the 
mica and talcose slates so frequent in the Appalachian. The elevation of the 
Eodcy Monntains was post-cretaoeous^ the cretaoeouabeds being uplifted with 
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tibtse Bwtamaiplue manea Yon (xmtiiiised ta find ootlaysm of tiie upper 
eaibomftroua Itznastoiie tinoiigh the region to the West CroBfling the 
Bochy Mooatainfl and going toward Salt Lake, tertiary is agaan foond. The 
xaaget met of Salt lAke were all ci4>ped with this carbonifepous limest6<De» 
AU the ooal depootB of the sooth-weBt were of tertiary origm, andheBferon^Sr 
floflpected that that brought by Captain Stanabtiry was tertiary alaoi ^eie 
was poitidirely tertiaiy ooaL in the plateau between tiie first range andl^Sfllt 
LakB. 

BBOT PHSNOIOENA. 

At the Providenoe meeting of the American Assoda^aon^ Preadent Hitch- 
oock gave an aooount of the manner in which he was first led to the obserr- 
ance of gladal marks, and the localitiee in which he had sinoe found them, 
fix)m Monroe to Shelbume and firom Becket to Westfield, <m the tributaries of 
the Connecticut He was first led to notice them by seeing east and west 
Bcratohes in the side of a gorge^ while on the summits on either side were 
the north and south strias of the drift. He had found aJso what be was com- 
pelled to call moraines. He had scarcely explored the Hoosac range at all 
with this ol^'ect in view, but it did seem to him that he had too many cases 
to be the result of imagination. 

Mr. Daniels said that in Wisconsin he had Ibund one case oi diift-siinta 
which decHned 40 degrees firom the meridian, though the variation was geor 
erally fix)m 20 to 25. 

Mr. Bedfield said that the diifirstrisa seemed to him to be divided into two 
systems, one measuring S.S.K and the other B.S.W. These two systems 
sometimes occurred t(^ther^ and seemed to be owing to the two current^ 
as there were now two currents in the ocean. So &r fiK>m being led down 
Uito the valleys, there was a case in New Jersey yrhsTQ etim rose up over a 
high bill, where there was a vaUey on both sides. 

Mr. Leslie dted a more striking similar inpfampn in Pennsylvania, when 
the valley on one side was 2,000 feet deep. He had seen in Wales Y-shaped 
valleys, with the point turned upward, which could never be owing to 
glaciers. 

Mr. Lee had noticed omilar grooves north of the Catskill Moontain-Hoase, 
2, '700 feet above the sea. 

Br. Stevens alluded to a block of granite found m tiie very act of digging 
a groove in limestone in Western New York. The bouMer was considerably 
rounded. 

Fresid^t Hitchcock said tiiat the difierence between drifii and modified 
drifl; was as distinct as betweem the Silurian and cretaceous formations 



GEOLOGICAL HSMOBAHmA. 

EeiMoe Leeds of ihe Red Sea <md MedOerrmmiL^TbB Srendh engineer^ 
at the beginning of the present oentuzy, bad oome to the oanduaion that the 
Bad Sea was about thiriy feet above the Medttenaneao, but the obwrvatkatf 
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of Ifir. Bobert BkfshBDBaaj the Engiiah ^igineer ofc Suez; of 11 Kegretti, the 
Aostrias, «t TindiL, near the ancient Pelusian, and ih» leyelings of If easra. 
Talabat, Botiidaloue, and their aasistante, between the two seas, have proved 
that the low- water mark of ordinary tides at Suez and Tineh is veiy nearly on 
the same levelsi the differenoe being that at Suez it is rather more than one 
nich lomw.^^Leonard Homer, Froc Boy. Soc, 1865. 

Oonvemantfihe Arabian Deaeri inio a Lake. — Captain Wilfiam Allan, of 
the British navy, has published a book advocating the conversion of the 
Arabian Desot into an ocean. The aathcnr believes that the great vaDey 
extending from the southern deiMiession of the Lebanon raoge to the head of 
the Ghllf of Akaba^ the eastern branch of the head of the Bed Sea^ has been 
once an ocean. It is in many places 1,300 feet below the level of the ICedi- 
tfflranean, and in it are sitoatod the Dead Sea and the Sea of Tiberias. He 
believes that this ocean, bdng cut off from the Bed Sea by the rise of the 
land at the southern extremity, and being only fed by smaU streams, gradu- 
ally became dried by solar evaporation. He proposes to cut a canal of 
adequate size from the head of the Gkilf of Akaba to the Dead Sea^ and 
another from Ihe Mediterranean, near Mount Carmel, acroaa the plain of Es- 
draelon, to the fissure in the mountain range of Lebanon. By this means the 
Mediiearanean would ru^ in, with a fisdl of 1,300 feet, fill up the valley, and 
Bobstitute an ocean of 2,000 square miles in extent for a barren, useless desert^ 
thus making the navigation to India as short as Hxe overland route^ q>reading 
fertility over a now arid country, and opening up the fertile regions of Pales- 
tizie to eettleaient and cultivation. 



OK THX OCCUBBENCB OF FOBSIL BONES IN THE AVBIFXDSOtrS 
ALLUVIUM OF AUSTRALIA. 

In a paper presented to tiie London Qeological Society, Mr. CSlaike states 
tiaat fossil bones of extinct mammalia have been found throughout a range 
of eleven degrees of latitude, and at heights varying from one hundred feet 
below to sixteen hundred feet and upward above the searleveL The author 
refers to the analogous occurrence of hemes in gold-drift in the Ural and in 
CaBf(»iua ; end in the latter country, as in Australia, this drift is frequently 
overspread with the products of volcanic outbursts, or with the debria of vol- 
canic rocks. It would appear that a great part of the now dfy land of these 
countries was under the water when liiese osseous remains were buried ; and 
probably the destruction of these mamTnalia at last was connected with the final 
outbreiJc of igneous feroes, which dianged the horizon of considerable tracts^ 
and introduced a state of things mcompatible with the existence of these^ Sat 
tiie most part, gigantic animals, now extinct 

ON BABTHQUAKE PHENOMBNA. 

ISie feflowing report has been submitted to the Erench Academy, by M. de 
Beanmonty Lam^ and LionviUe, duurged to consider a memoir preoented to 
the Acidenqy, by M. Alexis Feirey, ProfefiSCH: m the Faculty of SoMnoefl^ at 
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Dijon, " On the Belalions which may exist between the Frequency of Earth" 
quakes and the Age of the Moon," and ''On the Frequency of Earthquakjes 
relatively to the times of the Moon's pas^g the Meridiuu" 

The Eeport says : 

"I^ as is now generally supposed, the interior of the earth is in a liquid 
or pasty state, through heat, and if the globe has for its solid part only 
a crust comparatiyely very thin, the interior liquid mass must tend to yield, 
like the sui&ce waters, to the attractiye forces exerted by the sun and moon, 
and there must be a tendency to expansion in the direction of the radius 
vectors of these two bodies ; but this tendency enoount^s resstanoe in the 
rigidity of the crust, which is the oocaedon of fractures and shocks. The in- 
tensity of this crust varies, like that for the tides of the ocean, with the 
relative position of the sun and moon, and consequently with the age of the 
moon ; and it should also be noted that as the ocean's tides rise and &J1 twice 
in a lunar day, at periods dependent on the moon's passing the meridian, so 
in the internal fluid of the globe, there should be two changes a day, the 
time varying with the same cause. Without entering now into more details^ 
it will be easily conceived that if the mobility of the internal mass of the globe 
plays a part in the production of earthquakes, there must be some d^>end6nce^ 
admitting of study, between the occurrence of an earthquake and the carciun- 
stanoes which influence the action of the moon on the whole globe, or on any 
place or portion of it ; that is, the angular distance with the sun, its actual 
distance from the earth, and its distance from the meridian of the place ] or, 
in other terms, the age of the moon, the time of perihelion, and the hour of 
the lunar day. These considerations, which have not escaped M. Perrey, 
have, beyond doubt, inspired the idea of the twofold work which we have 
been charged to examine, and they have obtained for the views the interested 
attention of M. Arago and many other men of science. They have involved 
on the part of the author the determination of the precise date and period of 
the moon for ea(di earhquake on record, and even for each shock of which 
earthquakes may consist — a work of vast labor. 

" M. Perrey has tabulated all the earthquakes recorded smce 1801, and 'by 
discussing the catalogues which he has formed, shows by three ws^ inde- 
pendent of one another, the influence of the course <^ the moon on the 
production of earthquakes,' viz. : 

'* Ist. That the frequency angments on the syzygies. 

" 2d. That the fi^uen<r^ augments in the vicinity of the moon's perigee^ 
and diminishes toward the apogee. 

" 3d. That the shocks of earthquakes are more numerous when the moon 
is near the meridian than when 90^ from it 

" But in each of these results he finds some ' minor' and some ' laige anom- 
alies.' 

" In a recent discussion on the theory of M Perrey, before the Boston Sodety 
of Natursd History, Mr. Sto(Wer proposed the hypothesis that the oentriftigal 
force of the diurnal rotation of the earth, acting on the fluid interior mass Qf 
such is the condition of the interior) of the earth, was the cause of eartiib- 
quakes, and that if there has been any change in the position of the pc^es of 



Digitized byVjOOQlC 



GEOIiOGY. 295 

tti6 earth, that the oentrifiigal force, which gives the earth ita Bpheroidal form, 
in changing the form of the earth to correspond with the new position of the 
poles, is sufficient to aocoont for aJl the geological phenomena of tiie ftactoring 
of strata, eleyation of mountain chains, etc. 

Dr. 0. Y. Jackson remarked that if the sun and moon exerted a tidal action 
upon the fluid matters of the interior of the globe as they do upon the ooean 
waters, that it ought to be manifested by the rising and falling of the liquid 
lavas of volcanoes, especiallj in those great volcanic openings in the Sandwich 
Islands. He would ask Dr. Pickering, who was fianiliar with these volcanoes, 
whether, at Eilauea, or at any of the other craters in those volcanic islands, 
any regular periodicity was observable in the rising and idling of the liquid 
lavas, and if so, whether they correspond to the times of the moon's phases ? 

Dr. Pickering relied that he was not aware of any regular periods of ele- 
vation and subsidence of these lavas. He was under the impression that they 
were quite irregular. 

Professor W. B. Rogers remarked that while there was much ingenuity in 
the idea of thus converting the insular volcanic mountain into a vast tide 
gauge for measuring the movements of the fluid nucleus of the globe, we have 
no right to anticipate any obvious correspondence between the fluctuations ot 
level in the liquid of the crater and the tidal movements beneath the earth's 
crust Supposing a connection to exist, the channels must be variable and 
tortuous, and often probably connected with cavities containing gas and vapor, 
and having numerous and changing outlets. From this would arise great and 
variable resistances, retarding, diverting, and even arresting the movement 
propagated from below, just as when the ocean tides are transmitted through 
narrow and ramifying passages, or when they reach open spaces through 
different channels and in opposite phases, we find the tidal phenomena greatiy 
modified, and sometimes even entirely destroyed. 

Recurring to K. Peirey's researches. Professor Rogers remarked tbftt the 
results, if confirmed by a fuller indication, would be of the utmost importance 
to geological theory : first, by setting at rest any doubts that may exist as to 
the igneous fluidity of the interior of the globe; and secondly, by demonstrat- 
ing the great thinness of the earth's crust, whidi alone could make it sensitive 
to the tidal movements of the molten mass beneath. Such tenuity of the 
orust had long smoe been urged by Professor H. D. Rogers and himself as in- 
ferable fix>m the arched and folded structure of mountain chains, as well as 
frcxn the wave-like motion in earthquakes ; but geologists are still &r from 
being agreed on this and the allied points relating to internal heat Even 
the general &ct of an increasing temperature as we descend below the sur- 
feoe^ although leading directiy to the inference of an intense heat within 
the earth, has not been accepted by all as proving the existence of & fluid 
foideus, and among those who admit the latter conclusion as demonstrated, 
there are many who contend that the solid crust, instead of being some 30 
miles, can not be less than- 800 miles in thickness. This last estimate of the 
thidmess of the earth's crust, deduced by Professor Hopkins, of Cambridge^ ' 
England, ttom mathematical considerations connected with the precession of 
tiie equinoxes^ had a^yparantly been accepted by Sir Charles Lyell as a basis 
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of geological atigamenty but Piofeasoc Bogere looked opoa it as bekngiog to a 
class of inferencea which are more of the nature of iogououa luftthemfltical 
ezerdses on physical problems than expressions of the &cta or laws of nature. 
8uch problems often inyolve mechanical conditions too Tarious and convex. 
to be amenable eyen to the most profound analysis ; so that to bring them 
-within his grasp, the mathematician is compelled to resort to simplifying 
hypotheses, and in doing so, departs, often greatly and to an unknown extent^ 
-from the actual physical conditions of the problem. Professor Eogers main^ 
tained that conclusions so derired, however true as logical deductions from 
the premiaea, are not to be received as demonstrated phy^cal facts. Should 
the correspondence of earthquake phenomena with those of the tides be coxk- 
firmed by further compansons, to which M. Perrey has been invited by the 
French Academy of Sciences, it would furnish a proof of tiie igneous fluidity 
of the interior of the globe, and of the yielding thinness of its inclosing shell, 
too conclusive to be weakened by any calculations deduced from hypothetical 
data. 

Trof&aBor Bogers then alluded to the late experiments of Hopkins and 
Fairbaim, to determine the influence of pressure upon the melting point of 
solids. As we know that pressure augments the temperature necessary to 
vaporize liquids, it has become a question of interest, bearing upon the inter- 
nal fluidity of the globe, to ascertain if it has a like effect upon the tempera- 
ture at which solid bodies become fluid. Acoordmg to Hopkins and Fair- 
baim, such an effect actually occurs with spermaceti, wax, sulphur, and 
stearine, but has not yet been detected in certain other very flisible aolida 
experimented upon. Should it prove to be a general law, applicable also to 
mmeral masses, which is yet &r from being demonstrated, we should have 
to admit a higher internal temperature than would otherwise be needed to 
maintain the interior in a fused state; but this addition would, most probably, 
form but a small fraction of the whole temperature. In regard to the influence 
of centrifugal force in causing earthquakes, Professor Rogers remarked that 
such effect could only arise from a vcuriaiion of the centrifugal finoe^ and 
therefore of the earth's velocity of rotation. But the uniformity of this rota- 
tion is so nearly perfect that a change amounting to even a fraction of a 
second in a day, would be too startling an occurrence to escape astnuKsnersL 
Henoe, amy variations of centrifhgal force that may arise must be comprised 
vnthin extremely narrow limits. Even at the equat(»r, where this foroe is 
greatest, its proportion to gravity is v^ small, and when we consider that 
any admissible fluctuation of its intensity must be a very minute flracticm of 
the whole force, and hardly more than an mflnitesimal part oi the foroe of 
gravity, the effect of such change, even at the equator, must be regarded as 
entirely inadequate to those extensive movements, and permanent changee of 
level, attending earthquakes. 

At a subsequent meeting, a communication was presented from Dr. Winsiow 
of Oallfomia, who stated that he had recently spent a short time in investigat- 
ing the geology of Acapulco, Mexico, and the earthquake phenom^u^ of 
which that place is peculiarly the locos. He states that he found that tho 
shocks were more numerous there as winter approaches^ and during December 
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and Jannaiy. The earth passes its perihelion aboat the last day of December. 
His theory is, that an increasing condensation of the matter of the globe, and 
its contraction as it approaches the son, angmenta necessarily the tenaon of 
the fluid mass embraced witiiin its crystalline or consolidated crust A repuls- 
ive action necessarily ensues 4)etween the molecules of the molten mass, and 
the mobility of this mass so acts, here and there, as to rupture the crust and 
allow tiie melted earth to insinuate itself between strata, or vertically through 
the entire crusty in the form of dykes, or to be forced out of volcanic openiogs. 

NOnCSB OF SABTHQUAKS WAVES ON THB PACTFIC COAST OF 
THE UNITED STATES. 

The following communication was presented to the American Association, 
Providence, by Professor A. D. Bache. 

On the 23d of December, 1864^, at 9 a.m., an earthquake occurred at 
Simoda^ on the icdand of Niphon, Japan. The harbor was first emptied of 
water, then came in an enormous wave which again receded. (It appeared 
that the whole character of the harbor of Simoda, previously surveyed by the 
Powhatan, had been changed by the earthquake.) A report from the Benin 
Islands is not sufficiently ezact to use for our main purpose, but points to 
Bimoda as the center of disturbance. (Simoda, according to the Bev. Mr. 
Jones^ is volcanic; Benin appears not to be.) Now the Coast Survey has 
three self-acting tide-gauges — at Astoria, on Columbia River, San Prandsco 
and San Diego. They record the rise of the tide on a cylinder turned by 
a dock. The apparatus is protected more or leas from the osdllations that 
wind waves would cause, which only cause a trembling of the index or 
stylus. The gauge at Astoria was but slightly aflfected by the earthquake 
wave, owing to the bar on the river and the distance it had to ascend. 
At San iVandsco, 4,800 miles from Simoda^ the wave arrived 12 hours 
16 minutes after the begmning of the earthquake. A series of seven waves^ 
each about half an hour in duration, or 35 mmutes, each series succes- 
sively smaller, and separated by a quiet time of an hour from the preceding, 
was recorded at San Francisco. At San Diego the wave had traversed 
5,200 miles in 12 hours 38 minutes, and produced likewise a series of seven 
waves^ each nearly corresponding to those at San Prandsco, but the second 
series stronger than the first and third. In height they were less, the highest 
at San Francisco being '*l of a foot, at San Diego *6. The waves at San Diego 
could not have come from San Francisco, as they would have arrived much 
later. These waves would have escaped detection by ordinary observation, 
being 39 feet in hdght only on the average at San Diego, and 44 feet at San 
Francisco. Three series are distinctly traceable at San Prandsco, the highest 
wave being 66 feet in height on a tide Ming two feet The time of oscilla- 
tion there was 33 minutes, and at San Diego 30 minutes. The violence of 
the earthquake was so great at Simoda^ in Japan, as to raise a wave some 30 
feet high there, and 15 feet at Peers Island, about 500 miles to the southward. 
The velodty with which a wave travels depends on the depth of the ocean. 
The second and third series were but repetitions of the first wave that had 

13* 



Digitized byVjOOQlC 



298 ANNUAL OP SOBBNTOTO DISOOVBBr. 

reached ihe same points, traveling throng^ eihaUower water. The caksoiar 
tioiiB baaed on these data giye fbe ^ttd Pacafic Ooean a depth of ftom 14^000 to 
18,000 &thom& It is remarkable how the estimated of the ooean's depth 
have grown less. La Place assumed it at 10 miles, Whewell at 3*6, while 
this estimate brings it down to about 2 miles. 

At a recent meeting of the Asiatic Society, Qiin% Dr. Mapgowaa read a 
plater on recent Physical Phenomena in China and Japan. The communica- 
tion related to the earthquake at Simoda, which appears in many of its features 
to have resembled that which destroyed Lisbon in 1116, when the lakes of 
Scotland were suddenly elevated, and the sea at Madeira rose to a prodigious 
height Thus, the late earthquake at Japan was followed by a rise of the 
inland waters of Ghihldang in Chma^ and by an eztraordiDaiy receding and 
subsequent elevation of the sea at tiie Benin Islands. The appearance of 
*' white hairs," as they are styled by natives, following earthquakes in China^ 
was alluded to; and it was suggested that they are a salt formed by the 
emisfflon of vapor and sulphuric acid coming in contact probably with alumina 
in the earth. Notice was made also of the rise and subsidence of a volcanio 
Wai ^ near Formosa in 1864, and of showers of dust in the China Sesk 

THE ERUPTION OP MOUNT VESUVIUS IN 1855. 

An mceresting report on the recent eruption of Vesuvius has been made 
by Professor Palmieri of the Observatory of Naples. It appears that th^ 
magnetic needles, which had been slightly affected on the 29th of April, were 
greatly a^tated on the 30th ; and on the following day the eruption broke 
out No fewer than ten craters opened in the course of a few hours, followed 
by many smaller ones, all throwing out lava and heated stones, accompanied 
by subterranean thunders and ruddy masses of smoke. These streams, de- 
scending into the plain, called the Atrio del Cavallo, formed there a sea of 
fire, whose shores were on either side the mountain of Somma and the lava 
of 1850. Early in the progress of the ehiption, the lava was 100 palms in 
depth ; and it was considered that if another such an accumulation took 
place, which certainly has now happened, the Hermitage and the Observatory 
would be in danger. 

The magnetic apparatus of Lamont was used by Professor Palmieri on the 
occasion of the earthquake of Melfi ; and the results were such as to induce 
hun to think that it would not be mute, as the event has proved, on the oc- 
casion of an eruption oi a volcano. Anticipating, as it has done, such a 
catastrophe by several days, it is one of the most beautiftil and convindng 
proofe of the practical applicability of sdence to the service of human bemgs 
that modem days has furnished us with. Pasang fix)m magnetism to elec- 
tricity, Professor Palmieri says that on the first day of the eruption observa- 
tions were impossible; but, on the clouds clearing ofl^ he ascertained that 
there was a great tension of positive electricity, which increased considerably 
on the fall of some ashes on the evening of the 2d inst In general, the 
electricity was always stronger when the wind blew toward the Observatory. 
It manifested itself very vigorously to the movable conductor, not always to 
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ill* fixed amdaolor; '^aiidydnripgtbefiiH of the ariiefl»"h6sayci^ '^iTerified 
ACQBoos fiwt, wlucb I hskYB obseiYed dming the &Uof lain, also^ that while 
with the movable conductor we had posltlYe electridly, with the fixed con- 
ductor a &mt, negative electricity was observed." This emption is described 
as having been extremely grand, and many interesting observations were 
made respecting it. A correspondent of the London Athenseum thus de- 
scribes the course of lava : — "It was pent within the deep banks of a wide 
bed, and was flowing down, not like a fluid, which Is the ordinary motion of 
it, but like a moantam of coke, or at tunes like highly gaseous coaL It split, 
and crackled, and sparkled, and smoked, and jQamed up, and ever moved of 
in one vast eompaet body. Pieees, detaching themselves, rolled down, leaving 
behind a glare so fierce, that I could have imagined myself at tiie mouth of 
an iron fiimaco ; aod as every mass M down witiii the noise of thunder, or 
Idled sideways from the upper sur&oe into t^e gardens and vineyards, the 
trees flamed up, and the crowds uttered shouts of admiratkxn and regret 
FoUowing the oourse of the stream, or rather tracing it back to its souioe, we 
walked by the side of that huge leviathan, through highly<«ultlvaitod grounds^ 
now trodden under the feet of multitudes, until we arrived at the edge of a 
precipice, whence we looked into the boiling flood, fed by the cascade of 
lava^ which was pouring down firom above. The sublimity of that spectacle 
is indescribable ; and, were I to Hve the life of Me4iiusell£^ the impression it 
made upon me would never be obliterated. I can tlunk of notiimg else ; 
and when I dose my eyes, still the stream of fire dazzles my si^t EuH 
1000 feet fell that glowing, flaming Niagans in one unbroken sheet, over the 
precipice at the back of the Hermitage and the Observatory. Forming, at 
first, two cascades, the interval between had been filled up by the immense 
masses of sconse, which the mountain had tiirown out; and now it miijes- 
tically roUed down one continued stream into a lake of boiling fire^ and i3asa 
descended into the plains wfaiidi it bad left There were times when pro- 
jecttons in the feoe of the lava seemed to impede its oourse^ or when the 
adhesive character of it appeared to bind it up m a tempofaiy rigidity; then, 
behind those {NnqgeotionB^ accumulated tons upon tons of material It was a 
moment of breathless expectation ; aQ eyes were fixed upon that one black> 
ened spot There was a Edight movement ; one heard a didc; a few ashes 
and stones fell down like actanf-csourars^ and down went a mountain of solid 
fire into the boiling, smoking abyss, with the noose of thundec" 

XABTHQUAEB INDICATOB. 

Br. EjeO, fomifirly Diiector of the Observatory at Prague, has invented an 
ingenious instrument to measure tiie foroe^ duration, and directkm of eartii- 
quakes. It oonaistB of a pendulmn, so contrived that, while It can move m 
any direction, it can not return. A perpendicular cylindw is attached, whidi, 
by means of clock-work, turns on its vertical axis in twenty-four hours. A 
pole^ with a thin elastic arm, is fijced near the pendiifum ; this arm points 
toward tiie cylinder, and presses on it gently a pencil, by which means an 
unbroken line is formed on the surfece of the cylinder as long as the pendulum 
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18 at rest; bui^ if it'is pttt in motion by an eartihqiiake^ the pencfl makes 
broken marks^ which diow the sfcrengtii, directian and period of the earth- 
quake. 

ON SUPEEPICIAL CHANGES IN THE MKEIDIONAL STEUCTUBB 
OP THE GLOBE. 

At the last meeting of the British Assodation Mr. E. Hopkins read a paap&r 
on the meridional and symmetrical strocture of the globe, its superficial 
changes, and the polarity of all terrestrial operations. This paper was illustrated 
by maps and diagrams, indnding a section, on a laige scale, of the€ordill«:aa^ 
from the plains of the riyer Meta to the shores <£ the Pacific Ocean. 
Among otiier specalations, he said that 9,000 yean ago the site on which 
London no w stands was in the torrid zone, and, according to perpetual changes 
in progress, the whole oi England would in time arriye within the Arctic 
drde. — ^The views of the expositor were stongly controrerted by Plxtfessor 
Bamsay and Professor Niool 

HODEBK ELEVATION OP LAND. 

General La Marmora, who has been employed twenty-four years on a geo- 
graphical and geological survey d Sardinia, recently presented an outline of 
his researches in the latter department to the Geological Society of Prance. 
In this paper he states that near Oagliari he found a raised beadi containing 
shells mixed with works c^ human art (pottery), at an elevation of 19*7 feet 
(60 metres) above the sea. It seems to be slightiy indined; and he speaks of 
another deposit, probably a newer one, a llttie further on, which is horizontal 
and almost at the level of the sea. He estimates that at Alghero, 100 miles 
N.N.W., the rise produced by the same upheaval has been 328 feet, not at* 
tested however, by human remains, but by the position of a "quaternary sand- 
stone." The extreme rariiy of raised beaches containing such remains ren- 
ders these facts interesting. Mr. Lyell ref<»s onfy to three^" one which I have 
seen, at Putzuoli, 20 feet above the present sea level ; another near Stock- 
holm, 60 feet above it, and a third in Peru, seen by Mr. Darwin, 85 feet It 
now appears that some parts of Sardinia have been upheaved 197 feet since 
the island was occupied by man." 

ON THE EZISTE«rCE OP AOABI IN MICA. 

At the British Association, Sir David Brewster stated that while recently 
examining with a microscope a thick plate of mica fiom Stbwia, about five 
inches long and three inches wide, he was surprised to observe the remaina 
of minute anhnals, some the 7 0th of an iuch, and others only the 160th d an 
inch in size. Some of these were inclosed in cavities, round which the films 
of mica were in optical contact. These acari were, of coarse, not fossil, but 
must have manuated, themselves through openmgs between the plates of mica, 
wHich afterward closed ov^ them. 
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BSYXNUS OV COAIi B8IATBB. 

OomparatiYely few have an adeqaate oonoeptioii of the magnitude and^teal* 
Talne of the coal estates of the three great anthracite regions. In Schnyl- 
kin county^ ivhere operationd have been carried on mote exteosiYelj, and 
fixr a longer period than elsoT^here, the revenue derived is truly astonifdiung. 
From a single tract of 200 acres, in that county, the in£X>me, since 1836, vre 
have been informed, has averaged $18,000 per annum. This is but one of 
many cases that have come to our knowledge. There are, indeed, other estates 
that yield even more abundantly. In the Luzerne region, the profits that attend 
mining operations are equally remarkable. The Baltimore Company, located 
two miles from Wilkesbarre^ cleared in 1853, $60,000. Their investments in 
lands and machinery have been but $130,000 — ^which, therefcH^ is returned 
to the stockholders every two or three years. The Pennsylvania Coal Com- 
pany, in the same region, though laboring under great disadvantages in the 
shipment of coaJ, netted the same year, $330,000. The coal department of 
the Scranton Company, also, during the same time, cleared a profit of $'76,000 
upon but 100,000 tons mined, although most of their large expenditures for 
development were increased during this period. 

Waste of Coal — ^Mx. Holmes, in his I^eatise on Ooai MineSj states the waste 
of small coal at the pit's mouth to be one fourth of the whole. The waste in 
the mines is computed to be one third. — Mining Jou/mai. 



A6GERT AlTD KBASTJBl&HENT OP KOITNT HOOD. 

The California papers give an account of the ascent of one of the Oregon 
Peaks, known as Mount Hood, which has been ascertained by measurement 
to be 18,361 feet This is the highest peak on the North American continent, 
and one of the highest in the world. The mountain was asoertamed to be 
volcanic^ smoke bemg seen to issue fiom the summit The peak of Mount 
Hood is thus described: 

" We found the tcq> similar to that of Mount Helen--extremely narrow, 
laying m a'creeoent shape. Mount St Helenas &cing the northwest by a 
crescent, while Mount Hood's ftoes the southwest The sharp ridge on top 
runs firom the southwest to the north, making a sharp turn to the west at the 
north end. The main ridge is formed of decomposed volcanic substances, of a 
Ught reddish color, vrith cones fiK>m twenty to fifty foot high at mtervals of a 
few rods. These oones or rocks are Ml of cracks or fissures^ as if they had 
been rent by..some ocMivukion of nature at a remote period. Between these 
cones there are numerous holes, varying from the size of a common water 
bucket down to two or three inches m diameter. Through these dreaffmg 
holea-^-ui we shall call them— and through the crevices in the rocks there is 
constantly escaping hot smoke oar gas <^ a strong sulphuric odor. In passing 
over the iidge for near half a mile we discovered a large number of these 
breathing holes; thiough some the heat was more intense than in otheis. 

"We did not cairy up a thermometer; therafcffe^ we oould not get the ex- 
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act degree of the heat; Iratfhim holding oar hand over seyeial of ihon, we bft?e 
oo doubt that the thenaoBMler woakl have eiluywa 'beffiog heat' hi some of 
tbeou'' 



KAJXUFAdCUSaL 07 SAI/T IN THB UmXED STATES* 

It is Imown that in the south-eastern part dT Ohio, salt waiter is firand 
abundantly; but heretofore the water has been found too weak to compete 
saooessfuily, for more than local use, with the salines of Kanawha^ or of Syrar 
cuse. Hence the quantity manufiM^tured in Ohio has been oomparattvely 
small. But of late the tables are likely to be turned. The difficulty in the 
old wells was, hinot boring deep enough. The real saliferous rock in that re- 
gion, Ees about 1,000 feet in depth. The old wells were generally dug aSboxit 
400 or 500 feet in depth. They got water but it was not the ori^^nal spriugs, 
but a dUnted quality. Recently, however, boring has been earned to the salt- 
bearing rock, and sfdt water in great abundance -is obtained, and of strengOi 
sufficient to compete with other western salines. The most successful e:q>eri- 
ments of tiiis kind have been made at Pomeroy, Ohio^ where weDs have been 
sunk to tiie depth of 1200 ibet The strength of the brine is from 9^ to 10^ 
B. From some of the wells sufficient carbureted hydrogen gas issues to 
supply the fbmaoes with a large amount of fheL From a well at Coalport^ 
Oliio^ there is at times a copious flow of petroleum. The greater portion of 
this mineral oil is sold at 26a per gallon fer the purpose of making l^e patent 
mediciae ^^Miuiang Liniment" 

The product of salt in Ohio^ aoooiding to the oeosus of 1860, was 660,360 
bushels. The amount estimated fer the year 1866 is 1,300,000 bushed which 
oaoeeds the piodact of any State, except New York and Yiigi^a^ 

KTCMAKKABT.K BBAZtUAN DIAMOND. 

The laigsit and finest diamond whidi has as yet been feund in Braol, has 
recently been imported into Paris, and has received the name of the '^ Star of 
the Sooth.^' In its rough state it weighs 807.02 grains, or 264^ carets. When 
ont it wi& be reduced to about 12!7 carats, and will therefere exoedd the Koh- 
i-noor in size. Independendy of its magnitude) it posseases mudi sdentiflo in- 
terest fiem the regularity of its crystalline fenna, and the indication it affixds 
of the mode in which the diamond oocueb. The general tbtm of the " Star 
of the South" is a rhomboidal dodecahedron, having each of its feces beveled 
by a feoe set on Teiy obliquely, so that it has in all 24 feces. On one of its 
feces there is a pretty deep cavity obviously prodnoed by an octahedral qyatal 
wiukfe has been implanted in it The interior of this cavity when AYAminjiM^ 
vrith a koB shows octahedral string and it oan not therelbie be dodMed that 
1^ crystal whieh has left its trace was a diamond. On tiie posterior feoe of 
the oystal thete are two other cavities of less depth also showing stris, and 
one of them even ezhibits traces of three or four different crystato. On tiie 
same side of the crystal there is a flat part where the cleavage appeara^ and 
whiiob IC. IKiAau^ oonsiders to be a feaetnn^ and poflsUdy as the point bj 
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whiflh the dJumoM was attadieci to tta matrix fVwn these ftcta it «i)pem 
ibat the ** Star of the Soath" faaa beea oiily oae of a group of diamondB siiiu- 
lar to the groapB oi rock ofysta], ooal i^par, or any other OTBtaUiae waenX 
^^Oofmpte Seadmi yol xl, pw 3. * 

ON THE DISTEIBUTION OF IBOir. 

Mr. J. D, Whitney in a e(HniiH]nicati<m to the Americaa AMocsation, Frofvi- 
denoe, remarked that there were scattered over the earth depoeits of iron of 
peculiar <diaraoter and eztraordinaiy purity, and that the modeof tiieir oooor- 
renee was also peculiar; tiiey b^onged to certain firysteras of rocks, aad were 
found only in those eyatems. The principal k)cahtie8 in which this iron oo- 
ouned were Scandinavia, Northern New York, Superior iwd Missouri. la 
Sweden there was a single bed 700 feet in widtti by four (nr five miles in 
lengtiL The deposits in northern New York were not so extensive, but the 
GHeveland Iron Mocmtain in the Lake Superior country rose to the height oi 
1,039 feet above the lake^ with a breadth of 1,000 feet, and was entirely com- 
posed of iron ore. Al<mg its summit were numerous knobs 50 to 100 feet in 
height^ which were perfectly pure. Th^re were numerous olher mountains in 
Missouri which fttmished equally pure <Nre& The ores thus feund were almost 
always of two kind% specular and mimetic. The specular predominated in 
Sweden, Superior and Missouri, while the magnetic prevailed in noithem New 
York. In Superior the ircn beds lay between trap and talcose slate; in Ifia- 
souri porphyry was near ; in New York it seemed to have been sedim^itarily 
deposited in lenticular masses, and afterwards subjected to metamoiphio ao- 
tion; these all in azoic rocks. As the azoic periods were more vicdent in 
their action than later periods, it was probable that what was throfwn up 
during those periods came from a deeper portion of the earth, and we might 
hence mfer that there w^e great deposits of pure ircm deep down m the 
earth. 

Professor Hall in reply to a question, stated, that all the rocks below the 
paleozoic^ which occurred in any considerable quantities in this oountiy, 
were metamoiphic from sedimentary rocks. Not only the great eystems of 
these rocks, but even subordinate portions of them had been deposited under 
somewhat different cficumstances phytf caJly and chemically. Although some 
shells and sandstones in different formations might have considerable simi- 
larity, stall they presented differences, and these slight differences were 
broi^t in metamorphism. He was satisfied that when our metamoriJne 
rocks came to be more thoroughly known, every group that had had any c^i- 
siderable characteristio in its original fi>nnatu>n would in its metamorphorio 
state be fbund to present such peculiar minerals as to characterise it as pex^ 
feotly as the fessiliferous rooka are characterized by their fossils. 

ON ITOS OOCUBRENCB OF KATIYS IBON IN UBBBIA. 

During the year 1863, a specimen of malleable iron was sent ttosa. the 
vicmit^ of Bezl^, Bassa County, Liberia^ to William GoppuBger, Esq^ of 
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PhllAd4)hl% with ftleteerihn theBer.Mr.DaT^of liber^mwl^ 
mjn: — ^**I hftTB leeBi and co u f e raed with a number of oatiTes, who afflm 
•that it is actuaDy tiie pore ore^ or just as broken fltmi its native bed.". This 
apedmen, during the past year, was placed in the hands of Dr. A. Jl Hayee^ 
cf Boston, hy Bey. Joseph Trapj, kit chemical examhiation. Tida examina- 
tion by Dr. Hayes brought to light the remarkable &ct that the iron in ques- 
tion was pure native iron, not meteoric^ but probably occurring as a deposit 
by haeU; unalloyed with any other metah. The ibUowhig is the report of Dr. 
Hayes on the subject: — 

The specimen had been driUed and iUed when I first saw it The filed 
RDfhoe arrested my attention, as the arrangement of the partides of the iron 
resembled that of the unalloyed part of meteoric iron, and was unlike that of 
any iron that had been hammered or rolled. Artificial iron is presented to 
us under two forms ; first, that of crude or cast iron, which, always granular, 
is brittie, though sometimes malleable fai a slight degree ; second, wrought or 
ductile iron, the product of rofining either cast iron, at as tiie result of skiOAil 
reduction fltnn an ore, in a foige fire^ by alternate heating and hammering. 
In either case, the particles of the iron have certain definite forms, ammged 
as ctystals in the cast iron, which are broken down and reammged in the 
ductile iron, as plate^ or scales, or longitudinal fibers. 

The native iron presents only very minute cryBtaQine grains, which have 
not been broken or blended. Their odor is lighter gray than that of anj 
hammered iron. They are without much luster, resembling iron which has 
been aggregated by electrical deposition. The mass is tough; and when a 
firagment is broken, repeated bending and doubhng is required, and the firao- 
turo is hackly. The texture is not uniform. Some parts are less compact 
than other portions^ rendering the specific gravity>>f the mass leas than that 
of other iron. This inequality is due in part to the presence, in the mass^ of 
orystalline quartz, magnetic oxyd of iron, and a zeolite mineral, having a soda 
basis in part; oondusively proving that the iron has never been melted arli- 
fldally. 

Its chemical composition is — 

Pore Iron, 98*40 

Quarts gnlas, magnetic oxyd, ) ^ j^ 

Iron oxyttala, and seoUftai. j 

10000 

There are no other metals present: a &ct which prevents us from pladng 
this iron in the dass of meteorlites. And the absence of carbon in any form 
removes all doubt in regard to its bemg possibly of artificial formation. 

Every form of iron which has been the subject of manu&cture, contains 
carbon. And it is an interesting observation in this connection, that, in the 
large number of samples of andent irons and those produced by semi-dvilized 
people, which I have analyzed, not only has carbon been present, but the 
proportion was always larger than exists in the iron of commercial people. 
It appears that the rude workmen, in producing this usefbl metal, stop at that 
pdnt where the half-refined iron is soffldentiy ductile to take, under the 
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hammer, the lecpolred farm; whife the pixeer iraos are produoed ]»ter in h]»> 
ixxy^ when the more highly prized qualities become knowo. 

l!he evidence whidi has been collected respecting the locality and history 
of this iron tends to show that the natlYes of the vicinity have drawn their 
supplies fcixa it for maxkj years. Various implements are now in the United 
States which have undoubtedly been manufactured £rom native iron. 

Ui, Davis says, in the letter accompanying this specimen: "I am told by 
the natives that it is plentifiil, and about three days walk from our present 
residence. It is obtained by digging, and breaking rocka It is also said to be 
in laffge lumps. In these pucta, the natives buy no iron, but dig it out of the 
ground, or break the rocks and get it, as the case may be." 

The Bev. John Seys, in a letter published in the Jfirican BqsoaUory for 
June, 1851, says : — 

'* Such is the purity of the iron ore obtained by the natives of A&ica in the 
hnmediate vicinity g£ Liberia^ and which they represent as being abundant^ 
that they have no ftunaoes. They need none. All their rude agricultural and 
warlike instruments are made by them of ore so pure that, when heated, it 
becomes sufficiently malleable to admit of being wrought into any shape or 
form, iniey make knives, bill-hooks^ war-cutlasses^ E^pears, axee^ hoes, eta, 
out of this ore, without the process of smelting." 

Mr. James Hall, under date of July, 1855, writes: 

'* The natives manufiioture hx>n in quantities in the interior. It is very soft 
and pure. I have oft^i been told by the beach natives who have traveled in- 
land, that 'they take plenty wood and coal ; make a big pQe; put tone (stone) 
<Hi liJm; then more wood, more coal, and more tone; then set him <m fire^ 
and bum him trong, two, three days ; then iiaa come up.' This is the talk 
all along the shore; that is, the reUdbk talk. Although many say they find 
the pure iron, I am sure no pure ircm was ever found in Liberia or its vicinity 
m any considerable quantity, before I left ui 1840." 

Staict^y speaking, Mr. Tracy remarks, an ** ore" is a rock composed of or 
containing a metal in chemical combination with some other substance. 
"Smelting" is the reduction of a metal in an ore by the applieation of heat to 
its metallic form. A fire like that described above could never produce a heat 
intense enough to " smelt" any ore of iron ; and besides, the result of smelting 
iron ore is always cast iron, and not malleable. But if in " breakmg the 
rocks," the rocks should not readily yield to blows, it would be a very natural 
device to place it on a very hot fire. The result would be that the rock 
would crack into pieces and the iron VTOuld be released ; and being heavier 
than the decrepitated stone, it mig^t^ especially if stirred a little, &11 together' 
and become welded into one mass. This, beyond all question, is the usual 
process in the mountainous regions south of St John's Elver. 

Mr. Tracy further says : There is reason to suppose that native iron esJsts 
in other parts <^ Africa^ especially the western — ^Adanson, a French naturalist, 
whose " Natursd History of Senegal" was published in the latter part of the 
last century, asserts that the natives of that region make implements of it. A 
description, probably derived fhun him, of the native uron of Senegal, applies 
weU to the lumps foimd on the "J^ew Jersey purchase" and at False Oape» 
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Fortihfir sooth and east^ beyond the liHgw, the Ber. J. L. Wilson fbimd that 
the Pangwe people, who are graduaUy migratibg from the inland monntalna 
toward the ooast near the equator, have " iron of their own," of superior 
quality, usually in "pieces about the size, and somewhat in tiie shape of a 
horse-fleam, and probably produced from lumps of native iron of nearly uni- 
form size." At Loando, about nine degrees south, the natives of the int^(»r 
sell iron implements of their own manufikcture for European goods, at prices 
less than the cost g( the European iron which would be required to make 
them. In South Africa, the Key. Dr. Adamson, long a missionary there, in- 
forms me, meteoric iron is abundant ; but whether it has been found to be 
meteoric by analysis, or cmly presumed to be so, because aU native iron has 
hitherto proved so, I am not informed. 

The existence of native iron has often been asserted. Pallas was said to 
have found it in Siberia, and others in South America, New Mexico, Virginia^ 
and other regions. But all these, so &r as they have been analyzed, have 
proved to be meteoric. The native iron of Liberia, therefore, is a substance 
perfectly new to the world of science and of art. Its existenoe in large de- 
posits is as probable as was that of native copper before the opening of the 
mines on Lake Superior. Native copper had been known fear ages to exist ; 
but till the opening of those mmes, it had never been found in quantities sof- 
fident to be of much commercial importance. Now, it is found in great abund- 
ance, and some of it in masses so immense that the miners are troubled with 
their vastness. Whether the native iron of Liberia exists in similar abun- 
dance, can be determined only by an actual examination of the country. But 
if large quantities can be found at the water's edge, or even tw^ity-five miles 
inland, its commercial value must be immense. 

Native Iron of CwMuam^ thnnecHoui. — ^In all the mmerological works pub- 
lished during the last few years, native iron has been registered as oocuiring 
at Canaan, Conn. The authority for this statement rested on a single speci- 
men preserved in the cabinet of Yale College. After the results of the exam- 
ination of the LTbeiian iron by Br. Hayes were made known, a portion of this 
specimen was placed in his hands by Professor SOliman for examination. Dr. 
Hayes has since shown, hi the most indubitable manner, that l^e Canaan iron 
IS cast-iron, containing charcoal, plumbago, and other impurities. 

ON THE PBODUOnON AEn> C0N8XJMPTI0N OF METALS AND OTHER 
MINEKAL PBODUOIS IN OBEAT BBTTAIN. 

From the report of Bobert Hunt, keeper of tiie mining records of Great 
Britain, for the year X85i, we derive the following statistics respecting the 
production and consumption (^ metals and other mmend products in Great 
Britain: 

The total quantity of tin ore raised in Cornwall and Devonshire in 1863 was 
8,866 tons, the average value of which was about £68 per ton. The black 
tin, or tin ore, produces on the average 65 per cent of metallic, or white 
tin, as it is callecL The quantity of this metal of British produce brought into 
the market, is about 6,000 tons annually. The anntCBl hnportations <^ tin uxto 
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Great Britain from Singapore, JmS^ Giuna» Peru, and Braol, amoontB to 
2,500 toD& Of this foreign tin there is re-exported about 1,000 tona, and of 
British tin rather more amiuallj. The average prodnction of the five largest 
tin mines of England for 1863 was about 260 tona^ the mATimnm produce 
being 282 tons. 

Out of the tin produce arises another, but not veiy eztenaiTe, branch of 
mineral industry— the production of arsenic ; most of tiie tin ores contain both 
that substance and sulphur, which are got rid of by exposing tiie powdered 
ores in peculiarly constructed ftimaces to the action of fire. The quantity d 
arsenic annually produced has been estimated at 2,000 tons ; the chief maricet 
for it is, however, now dosed, the principal portion of it having been used in 
the preparation of Russian leather. 

In 1863 the value of the copper ore sold in Cornwall was £1,165, 167 ; and, 
in addition to this, Ireland produced 11,2*78 tons of copper ore, and some hun- 
dreds of tons were produced m Wales and the northern English counties. The 
importance of some sdentific knowledge to the mining population is well ex- 
emplified by the &ct, that hundreds of tons of the gray sulphuret of copper 
have been thrown over the cMb of the western eAiores into the Atlantic Ocean, 
and hedges have been built with copper ores of twice the value of the ordin* 
ary copper pyrites. Immense masses of the black oxyd of o^per bad from. 
time to time been thrown aside ; eventually, the miner became acquainted 
with the value of these ores, and they are now, of course, carefully preserved 
whenever they occur. 

Mr. Hunt gives some details of the produce of the principal copper mineB 
in Comwall, whence all the copper ore raised is sent to Swansea, the trado 
employing about 160 vessels and 800 seamen. The ships cany back coal to 
Cornwall, which is employed chiefly in the production of the mechanical force 
by which the water is pumped from the mines and tiie ores raised. Tho 
smelting establishments of Swansea support^ by their direct or indirect influ- 
ence, nearly 16,000 peo|^ : thus we have an example of the effects of a pe- 
culiar branch of industry lisong up at a distance from the locality In which the 
material sought for is produced. The importation of copper ores from the 
mines of Cuba, Chili, etc., would, it was feared, greatiy reduce the value of the 
British ore. Now, although Cuba exports to TingUmd 15,000 tons of her rich 
ore annually, Chili at least 18,000, and Peru, Spam, South Australia^ and our 
other ook>niefl^ about 20,000 tons more^ the vahie of the Cornish oopper ores 
have steadily increased, the combination ci the two being neoessary fx the 
production <^ the best kinds of metal 

ICr. Hunt describes the Cornish pumping'^ngine as, perhaps, tiie best ex- 
ample of tiie application of steam as a motive-power which the worid had yet 
produced. This superiority he attributed to the necessity imposed upon the 
engineers of effecting a great economy of fhel, in a locaJi^ so &r distant frvHn 
the coal-fields; and, again to the circumstance that the duties of the engines 
were regularly reported in what are called "duty papers.*' The duty of a 
Cornish pumping^engine is estimated by the number of pounds lifted a foot 
high hy the consumption of a bushel of ooal& Taylor's engine, at the United 
IGnee^ reached the high duty of lifting 110,000,000 pounds. The average 



Digitized byVjOOQlC 



808 AinrUAL OF SOUWTIViO DISOOYEBY. 

iaty of all the eagisM at preseiit at wcfrk is 51,690,000, wlule 13ie ftToragf 
dutj of tfaye beat anginea amoantB to 99,000,000. This enormooB power, 
whksh maj be eatunated at equal to the pown* <^ 5,500 horaes, is employed to 
caiae more tibaa 9,000 galloDS of watwper mimzte from the mines, and to lift 
a large portion of the ore which is raised. The manu&ctuie of these engines 
givea ijae to otiier and important indTBtries^ each of these large engines cost- 
ing fhom £2,000 to £4,000. The machinery at one of the kigest mines in 
CkHmwaU has been estimated to be of the Tahie of £'r5,000. From estamatea 
which have been careMify made it appean that nearly 30,000 penxKis were 
emplojed in and about tiie Omiiah mines; of these 5,600 were women, and 
5,000 children, the women and children being em^oyed on the soiftoe only. 
In one way or another at least 100,000 persons derive their means <^ subsiBt* 
«Boe frc»n the tin and cc^per nunee of western England. 

The produotioa of lead from the Bnglish ndnee^ for 1853, was 85,121 tons 
of ore^ or 61,021 tons of lead. Most of this lead contains silver which is now 
profitably eztraotad. The average produce of slver &om the lead ores of 
BeivoiiBbise ia/O oeb. to the ton, those of OomwaU 35 ozs., those of the Ida 
of Man 20 ozs., of Wales about 15 ozs., of Iieland 10 ozs., and dTthe northern 
eoontieB about 6 or 7 osa. Former^ it was not profitable, by the processetf 
adopted-— the osydatkm of lead—to separate the takyet whoi it existed in leas 
prqportioDa than 15 oza. to tiie ton. By the process of deolveration intro* 
dnoed by Mr. Pattinscm, it is now economical to s^>arate the silver when not 
more than 5 ozs. exist in a ton of lead. From this foocess an ^lormooa 
amount of wealth has been added to the national store, and there is now 
dbtained from British lead ores at least 100,000 ozs. of silver, whidi may b« 
TBloed at £92,500. A process haa lately be^i introduced in which zmc iff 
employed in combination with the ftised metal: by the action of aflMly tlM 
Blver ia thua readily separated, but as yet tins process is not exteoaively 
employed. 

Zinc nmung reoeivas but little attention in England, nearly the whole sap> 
ply of the British Islanda being derived from Belgimn. 

hi the woridng of mangannBB -Qm English are not able to compete with th« 
German mines. 

'She days of Great Biitain are In the highest degree valuable; the aaMyont 
raised in 1853 being upward of 100,000 tons. 

During tiie year 1853 ti)e winoie number of iron fumacee in blast was 650^ 
and the total product nearly reached 3,000,000 tons. 

The exact quantity of coal raised is not accurately knoTm; maoj of the 
proprietors of mines dediaiBg to ftmush information. Mr. Hunt estimates the 
amount for the year 1853, at about 60,000,000 tons, having a value at the mouth 
of tiie pit of £11,000,000, and at the place of consumption of £18,000,000. In 
j^odudi^ this quantity 233,650 worianen were employed under ground, and 
about 50,000 on the sur&ca Mr. Hunt estimates the quantity of coal remabi- 
ing in the great En«^ ooai-flelda of Nortiiumberland and Ihuliam, to be 
equal to 1,251,232,504 Newcastle chaldrons of 53 cwts. each. By this esti- 
sttte, at the pras»Dt rite of demand, these ooal-fielda will be exhanstod in 931 
yean. 
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Tfae maimer in yp1u<& the coal ndsed In Bngkui^l oIm^ daring tflie y«ar 
J53^ waa cKspoaed oi^ is eetimafced as ffidlowB: 

F«r]wiisdi0ldpiiqtoM8,fl]Mit li^ooo^ooaToaa 

I!orlfoa-iparkft l«,M0,00a 

For steam, gaa» and coking 0(m1 * 9,000,000 

Export 4tOOO,O0O-4B,000,0b(r 

The value of all the raw material produced from the British mines during 
l«e year 1853 is given as follows : 

Coa],atfh6plfftmoiifli £11,000,000 

Iron 10,000,000 

CJQpper IfiOHfim 

L«id 1,000,000 

Tin 400,000 

Sflver 210,000 

fflno 10,000 

BdfcKidotaMriiilnisnto 40O,OOO»*HaMsa8» 

Jn tins estimate neither days^ lime, or the prodooe of stone^inaniefl^ ave 
indnded, which will augment the sum given above to at least £30,000,000, 
tsid whnn the ooet of labor employed m converting tins mass <^ matter into 
•rlicdM of vtittty or objectB<tf ornament is added, it will be sweDed a hundred* 
fldd. 



lOlTEBAL WEALTH OF THE LAKE SUPEBIOB DISTBICT. 

The immense wealtii and the vast importance of the Lake Superior hva 
and copper region, is every day becoming more apparent to inteUigent^ dlieH 
oensing men. New cUsooveries of copper deposits, and new developments of 
the wonderful mineral wealth of this region, am constantly bong made. Al- 
most every mail from Lake Superior brings us additional intelligence calcu- 
lated to increase and strengthen the pnblio confidence in tiie vast resouroesof 
tiie copper regions. In 1864 a mass of pore native copper was found in one 
Of tbe mines, of a wright of not less than 212 tons, and during the past season 
the disoovery of another mass, weighing 250 tons, and vrorth in market 
(176,000, has been ohronided. These^ of course^ are not every day discov- 
eries, but tiiey wiH serve to give some idea of tiie inexhaustible extent of the 
copper deposits of the Lake Superior mineral region. In 1863 tiie i«oduoe of 
the copper mines of Lake Superior nvs^estfaiuted at 2,800 tons, and those of 
the iron mines to over 810 tons of blooms ana 406 tons of ore. Tb» capital 
invested in thirty-four copper-mines which have lived through or have been 
estahliahed smoe Hie era of wild speculation, amounts to $2,120,000, and 
represents a market value— constantly increasmg"— of $7,033,500. The best 
authorities esthnate the production of copper for the last season, puttmg it at 
liie lowest maik, at 3,600 tons. Though these statistics leave outof view this 
heavy losses incurred in opening mmee which have proved wort M e so l osBeg 
of wfaioh we have no exaet statemen t ai^ but which vre presume wvold dioiw 
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that file whole oooisb of operatloiu in that region has h^f no meaiDS been bo 
Iffofltable as would else appear^-stOl the history of legitimate mining opera- 
tioDS aflbids no other ezamide of sach an extraordinaiy development c^ the 
minetal weaMi of a oountry. Nine years ago the entire soothem shore of 
Lake Soperior, nearly eqmd to the sea-coast of New Bnglaad, was an nnbroken 
wJldemesBy save where the missionary had collected a small band of natives 
into a settlement^ or the Qjibways had formed their camping-gronnds dnring 
the fishing season. Yet that district promises for this year shipments of cop- 
per equal in amount to one third of the entire produce of the English mines 
during the same period—- mines, the productiveness of whidti is increased to 
the highest possible limit by the science and experience of centuries, a profti- 
8i(m of capital, cheap labor, and the market of immense manufacturing dis- 
tricts, and, in fhot, of the world. 

The imagination hardly dares conceive the resi:dt8 of another nine years' 
epeiations on Lake Superior, now that the difB,culties Incident to the opening 
a new country and to the establishment of a new commercial interest have 
been overcome, and mining placed upon a fiim, sdentific, and industrial basis. 
In considering the great prospective increase of the mining interests in ques- 
ticm, it must not be fi»gotten that the ezplcsrations of eadi successive year, 
beside developing new veins and deposits upcm land already occupied l^ com- 
panies^ are extending continuaUy the limits of both the copper and iron pro- 
ducing district& At first, but a few points upon the Keweenaw Peninsula^ 
and a spot or two near the Ontonagon, were known. Now the eniare range 
tnnn. Copper Harbor to some distance west oi the Ontonagon has passed into 
the hands df mining companies. Last season the advanced posts had reached 
Agogebic Lake, and their labors had so much of success that they have now 
gcHie beyond that lake, and new companies are forming at this very time to 
commence upon that part of the range; and that^ too, with prospects as en- 
Qouraging as those upon many locations now considered of established valua 
We also hear of successful e:]qik>ratioiis still fbrther West— ^ T. IHbwie. 

Since the writing of the above, nearly complete returns from the vaiioos 
Lake Sii^rior mines have been received, and the amount of copper produced 
exceeds the estimate by more than a thousand tons. The quantity mined and 
sent to market, <Mr in a state ready for shipment in the various districts, is as 
follows: — In the Ontonagon district^ 2,190 tons; in Keewenaw district, 2,225 
tons ; in Portage Lake districts, 346^ tons; making a total of 4^790^ tons, or 
9,581,000 lbs. of copper as the total yield of the range fyr 1865. This, at the 
presMit prices, is worth over $1,600,000. 

The iHX)duee of the Cliff Mu^ was 1^600 tons; of the liOnnesotay 1,350 ; 
and of the North American, 26^ 

ON THE DISCOVKRY OF A FOSSIL TEKB WITHIN THE ABCTIC 
CIBCLB. 

Sir Edward Belcher, at the Olasgow meeting of the British Association, 
gave the following description ot the trunk of a fossQ tree discovered erect 
as it grew within the Aitstio Cirde, in U^ 32' N^ 92^ W., or immediatdiy 
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to the norCbwaid <tf tb6 Hazimr Strut irbicb opens into tbe vWeOington 
Sound: — 

Httving dispatched sorenl shooting partieB in qaest of hares and ptarmlgao, 
one commanded by the boatswain retained about xnidmg^ on the 12th of 
September, 1863, bringing a report that they had discovered the heel of Uie 
topgallant-mast of a ship in an erect position, about one nule and a half in- 
land; and the carpent^s mate^ one of the party, asserting that it was cer- 
tainly "a worked spar," of about eight inches diameter, seemed to coDflna 
this report Such a communication from such authoritiea — considered of 
sufficient importance to awake me, startled me not a little. One point, how- 
ever, was not so dear to my imaginaticm— it was too far inland, and, more- 
over, in a hoUow. On the morrow I proceeded, accompanied by the boat- 
swain, anned wilh picks and crows^ to seardbi for and bring in this disooveiy; 
but it was not without great difficulty that it was rediscovered, snow having 
nearly obliterated the footmarks of the previous day. I at once perceived 
that it was not a mast^ nor a worked spar, nor placed there by human agency. 
It was the trunk of a tree that had probably grown there and flourished, but 
at what date who would venture to determine 7 At the period when whales 
were thrown up and deposited, as we found them, at elevations of 600 to 800 
feet above the present level of the sea, and the land generally convulsed, and 
also when a much higher temperature prevailed in these regions, this tree 
probably put forth its leaves, and affinrded shade from the sun. Sudi a diange 
of climate just then would have been peculiarly acceptable! I directed the 
party which attended me to proceed at once to dear away the soil, then firozen 
mud, and splintering at every effort like glass. The stump was at length 
extracted, but not without being compelled eventually to divide the tap root; 
and collecting together the portions of soil which were immediately in contact 
and surrounding the tree, in the hope of discovering impressions of leaves or 
cones, the whole was carefully packed in canvas^ and eventually reached £^ 
gland. Near to the spot in question, I noticed sevwal peculiar knoDs, from 
whidi 1 was led to infer that other trees had grown there ; and 1 caused them 
to be dug into, but they proved to be peat mosses, abeut nine inches in 
depth, and, on doser examination in my cabin, proved to contain the bones 
of the Lemming, in such extraordinary quantity as to constitute almost a 
mass of bony manure. Through the kindness of Dr. Hooker, the entire matter 
having been forwarded to Sir. W. Hooker, at Kew, I am enabled to fuzniah 
the following interesting remarks: — **The piece of wood brought by Sir 
Edward Belcher from the shores of Wellington Channel belongs to a species 
of pine — ^probably to the JPinus (Abiea) aUba, the most northern conifer. This, 
the * white spruce,' advances as &r north as the 681h parallel, and most be 
often floated down the great rivers of Korth America to the Polar Ocean. 
The structure of the wood of the specimen brought home differs remarkably 
in its anatomical characters from that of any other conifer with which 1 am 
acquainted. Each concentric ring (or annual growth) consistB of two zones 
of tissue; one^ the outer, that toward the circumference is broader, of a pale 
ookv', and consistB of ordinary tubes of flbers of wood maiked with discs com- 
mon to all oonifer»b These discs are usually opposite ona another whan 
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■MM ihan OM row of them ooonr in the dlreetioii of the lengtli of the flbei; 
and what is vary unusoal, present radiating lines from the central depresBlQOL 
to tiie drcumihienoe. Second, 1^ ianer zone of each annual ring of wood is 
oanower, of a daik ool<x^ and fim&ed of more slender woody fibena^ wil^ 
tUcker waUs in propcnrtion to their ^Uameter. These tubes have few or no 
AhoB xtpoti them, but are covered with spiral fltrisB, giving the i^peanaoe of 
each tnbe being finrmed of a twisied band. The above characters prevail in 
an parts of ih» wood, but are slightly modified in different rings; thiis ^e 
outer aone is btoadw in some than in others, the <yso-bearing fibers of tiie 
outer nme are sometimes fidntily marked with spiral strisB^ and the spirally 
marked fibers of the inner zone sometimes bear discs. These i^ypearanoes 
anggest the annnal recnnrence of some special caose that shall thus modify 
the first and last Ibrmed fibers of eadi year's deporit, so (hat that first formed 
may diflbr in amomit asvreU as in kind fixHnlliat last formed, and the peculiar 
conditions of an Arctic cdimate i^pear to aflind an adequate solntioD. The 
inner or first formed zone most be regarded as imperfectly developed, being 
deposited at a season when the ftmctions of ih» plant are very intermittontly 
exerdaed, and when a few short hooia of hot sonshine are daily soceeeded by 
many of extreme cold. As the season advances the smi's heat and light are 
contintions during the greater part of the twentjr-four houn^ and the newly- 
formed wood fibers are hence more perfectly developed; they are much larger, 
present no signs of striss^ but are studded with discs of a more highly organ- 
ioed structure than are usual ia the natural order to whidi this tree belongs." 

At a recent meeting of the Geological Society, London, Sir B. J. Mnrchiaoin 
stated that from an examination of the geological spedmena brought home by 
the recent various English Arctic expeditions, he inferred that the oldest sedi- 
mentary rock of the Arctic archipelago is the Upper Silurian limestone^ whidi 
contains several corals and other fossUs known in the f(»mations of that age 
in Gothland, Wenlock^ and Dudley. No dear evidence has been afforded as 
to the existence of Devonian rodcs, though extensive masses (^red and brown 
sandstone may belong to that formation. True carboniferous I^roducU and 
SpirffeH have been brought home by Sir B. Belcher ttom Albert Land, north 
of Wellhigton Straits ; and coaly matter has been detected in many localitiea 
Socondaiy rodcs, it is surmised, may exist in the smaller islands nc^th of 
WdlingtonCniannel, as fossil bones of saiirians were found in Ihem. Asthere 
are no dear traces of the older tertiary rodifl^ the author inferred that the 
older depoeitB of the Arctic region had been elevated at an early period, and 
had remained in that position during a very long time ; for the objects to 
whidi the attention of the geologist is next dravm by the collections of the 
▼Oyagers^ are certain sOidfied stems of plants^ which are widely spread over 
all tile islands^ between Wellington Channel and the east and west coasts of 
Baoks^s Land, and which, from the examination already bestowed on them 
by Pr. Hooker, appear to be allied to, if not identical vnth, coniferous trees. 
At one epcif namely. Coxcomb Bange, Banks's Land, and at a hdg^t of 600 
feet above the sea^ Captam KKHure collected a large Offprina, undistinguish- 
•Uefiram aMtandWoaoftliegladal&fftoftfaeBritiahislei. There are naall 
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stems of plants, some of which exhibit passages from a silidfied condition to 
that of lignite and of wood, and numerous fragments of which seem to be 
referable to existing species of coniferse. Most of the specimens were buried 
in frozen mud or silt, and these have preserved, during a long period, their 
woody fiber in a natural condition. Attention was particularly directed to 
the portion of a trunk of one of these fir-trees, three feet six inches in circum* 
fbrence, which had been procured by Captain M^Olure from a ravine in Banks's 
Land, where much of the wood is strewed about, in different states of preserv- 
ation, at heights varyhog from 300 to 500 feet above the sea, together with 
cones apparently belonging to an Abies^ resembling A. aXha (a plant living 
still within the Arctic drcle). One of Lieutenant Pirn's specimens of wood 
from Prince Patrick's Island is of the same character, and much resembles 
Fima strdbus, or the American pine, according to Professor Quekett, who 
r^rs another specimen, brought from Heda and Griper Bay, to the larch. 
Having alluded to the &ct of the remains (including entire skeletons) of 
whales having been found by Sir E. Belcher to the north of "Wellington Chan- 
nel, at considerable heights above the sea, the author inferred that the exist- 
ence of the remains oi these animals, with those of fir-trees of considerable 
size, ui latitudes ranging from 74*^ to TS© 10', could be most easily explained 
by supposing that the greater portion of this region was submerged, when the 
renuuns of whales and the Oyprina were lodged on a former submarine sur- 
face, and when quantities of wood were fioated or carried by ice-floes (ac- 
companied by much silt and detritus) firom the mouths of the nearest great 
rivers; a subsequent elevation of such sea-bottom having produced the 
present relations. At the same time he admitted that a case which had been 
brought to his notice by Sir E. Belcher, might mduce some persons to believe 
that the trees grew upon the spot where their remains are now found ; since 
that officer examined a trunk in lat ^5^ 30' north and Ion. 92^ 16' west, 
which he states to have been in a vertical position, with its roots extending 
downward into a clayey and peaty soil with sand. Kemarkable as this case 
is, and leading, as it might, to the inference that a very different climate pre- 
vailed here when such vegetation existed, the author prefers the simpler view 
above mentioned to one which would necessarily involve the hypotheses of 
— 1. A much warmer climate, at a time when these Arctic lands were high 
above the sea. 2. A depression to tiie extent of several hundred feet, to 
account for the distribution of Arctic marine animals over the sur&oe; and 
3dly, another elevation to bring about the present configuration. In short, 
hovrever willing to aUow for great upheavals and depressions in quasi-modern 
times, the author does not see how the coexistence of the remains of whales 
and marine-shells with living specimens of trees on the same kmds can be 
satis&ctorily accounted for, except by a former action of drift, similar to that 
which covered Northern Europe and North America with erratics and debria 
— the polar examples differing only from those of other countries by the 
preservation of wood in its pristine condition through the excessive cold of 
the Arctic region. 

14 
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OH" THK DISCOVEET OF THE ICHTHTOSAUBirS "WTTBIN THB 
ABCnC CIRCLK, 

Among several interesting fossils brought home by the recent Aietic ex- 
pedition, under Sir Edward Belcher, were some fossil remains of the Ichthyo- 
saurus. The position where the remains were found is on the summit of 
Exmouth Island, about 700 feet above the level of the sea. The upper 
stratum is limestone, containing numerous fossils, and is about thirty feet in 
thickness. The inferior stratum is entirely of red sandstone^ of > deep red 
color, which gave to the island, in the first instance, the name of Bed Isdand. 



COWNBCmOK OF FOSSIL FOOT-PKtNTB "WITH THE THBOBT OF 
PB06BESSIYE DEVELOPMENT. 

At a recent meeting of the Boston Society of Natural History, Professor R 
D. Bogers exhibited a number of fossil impressions occiuTing in tiie red shale^ 
or carboniferous red sandstone, next underlying the anthradte coal measurea 
of Pennsylvania. A portion of them are identical with specknens found some 
years ago, by Isaac Lea, Esq., of Philadelphia^ in the same geological horizon, 
and by him attributed to BeptOians ; others am from a h(«zon 1,300 fbet 
lower. These specimens also present a series of impresaons^ not observed by 
Mr. Lea in his specimens, consisting of the right and left feet, and apparently 
the fore and hmd feet of a small species. Professor Bogers had not yet formed 
definite conclusions as to thehr nature, but they are obviously Beptilian. 
They occur invariably upon sur&cee which appear to have been slimy and 
exposed to the air: some show the spots which are attributed to rain-drops; 
others, trickling water marks and wave marks. The slimy sui&oe is attrib- 
uted by Professor Bogers to the finest clayey deposit from the ocean, at dif^ 
ferent intervals, giving the rock tiie tendency to scale off in thin layers. The 
thickness of the carboniferous red sandstone is estimated by Professor Beepers 
at 3,000 feet; some of these spedmens came fin>m a depth of 2,000 feet in 
that formation, and appear to be the oldest vestiges of reptilian creatures yet 
found in the palaeozoic rocks of America. The position of the footprints dbk 
covered by Mr. Lea is 1,000 or 1,500 feet above the base of the conglomerate^ 
or first member of the coal measures, while these described by Professor 
Bogers extend, as has just been stated, some 2,000 feet below that geological 
hmizon. 

Longitudinal markings, Ux^dng like trails, probably of moUusca^ are oftea 
found in these rooks, and were exhibited by Professor Bogers. The most 
oommon of these impressions is about half an inch in breadth, and consists of 
three separate lines of corrugations^ the central band having the corrugations 
exceedingly minute. Toward one margin of the trail there is invariably a 
narrow, sharp groove, two or three inches m length, winch runs out by a 
gentle curve toward the edge of the trail, and another commencing within the 
margin, and terminating likewise by a slight inflection in advance of the first 
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Tbefle H was saggested aa poaedble, may hare (»igiBsted fbom the edge or Up 
of the shell of the crawling moUiiak, grooying the softened mud. 

After describing, in a general way, the reptilian footprints in the carbon* 
ilbrons red sandstone of Fennsylyania^ assigning the positioQS which they 
occupy in the fi^rmation, Fto&ssor Rogers proceeded to offer some reflections^ 
showing the bearings of our present knowledge of the footmarks in the ancient 
strata generally, on certain cardinal doctrines of geology, espedally on the 
theory of a progressive derelopment in the extinct inhabitants of the earth. 
He called attention to the &ct that, associated with the earlier bird tracts^ 
there are none ascribable to quadrupeds, or any mammalian creatures, whQe 
in company with those of the earlier reptiles, occur none attributable to birds. 
The first birds seem to haye appeared about the dose of the Triassic or dawn 
of the great Oolitic poiod of the middle secondary ages, and no mammatian 
animals haye left eitiier their prints or their skeletons in strata c^ a date so 
old ;, while of neither bird nor mammal is there print or yestige of any kind 
in the,still more ancient deposits of the carboniferous and yet earlier rocks, in 
which the tracks and bones of reptiles and fishes, and the tr^s and shells of 
moUusks are of firequent occurrence. Such successive disappearance of the 
traces c^the higher fi>rms of life with the advance of geological time, is one 
of the clearest proc^ we can have of a progressive elevation in the scale of 
structure of the races successively created. The law of successive appearance 
of the footprints, is quite as oondusive as that of the parallel introduction of 
the actual skelet(ms and remains of the creatures themselves ; it is perhaps 
of even more w^ht, as preduding all discussion upon the differences in de- 
gree of destructibility of the bones or carcasses of the several classes of 
tt"iT«a3g which peopled the ancient world. Some of the bird-tracks and rep- 
tilian footprints left on the onoe soft sor&oes of the old rodoi, are as dear and 
legible imprints as any impressed yesterday on snr&ces of moist mud or 
sand, by the creatures of ccHrespcHkling structure. Once buried and sealed 
up, their preservation has been independent of the lapse of time. This law 
Y)f a progreasLve rise in the character of tiie footprints, like that so generally 
recognized in regard to the oiganic remains tiiemselves, distinctiy refutes the 
view urged by Sir Charles Lyell, and some other disciples of tibie Huttonian 
theory of the earth's history. Fancying a uniformity in the series of past 
dianges in the animate and inanimate world, they contend that the evidence 
in support of tiie thecny of progressive devdopment of OTganic life is incon- 
dusive, on the ground that the higher forms bemg inhabitants of the land, we 
ought not to look f(ff their remains in strata of marine or aqueous origin^ 
but must suppose they were never entombed. But the negative evidence 
fipom footprints is of positive force when it appeals to appearances in the hn- 
piinted surfaces of the rodcs whidi show that they were exposed in a moist 
state to the air, above the levd of the waters, and in situations as accessible 
to mammalia as to birds, and in the case of the still eaiHer fonuatianS) aa 
accessible to botii mammaJia and l»rds aa to the rqntilea, which left their 
trades in such numbers up<m Ihem. 

Professor Bogero also adverted to the superior value of tiie evidence 
•flbrded by such unequivocal shore maite as those of the fibotpnnts, and the 
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maikiiigs which usoallj aooompany them, Cfvee that' of the "ripple markiDg^*' 
80 generally appealed to by geologists as tlie signs of the ancient water levels 
or sea-maxgins of the globe. Explaining, in acoordanoe with tbe soggestions 
of Babbage, how Ihese latter may be iHX>duced under deep vxOer^ by the elastic 
undulaticm of the fluid molding tiie moYable sediments into wave-like grooves 
and ridges, having the semblance of the ripple transmitted to the bottom of 
shallow waters by the wind, he showed how easily this appearanoe in the 
strata may lead geologists to erroneous inferences as to prcdonged sabsidenoes 
of the earth's crust where the phen<»nenon abounds. The footprints of birds 
and reptiles on the rodcs give evidence which is less fikUadous, for they 
indicate, without any ambiguity, that they were impressed in marine car tidal 
strata^ while these were yet moist, and were intermittmfi^y exposed, wet^ to 
the air, and covered up. They are, therefore, among our best records of the 
ancient water levels of the continents. 

NEW FOSSILS FBOM THE SAliTDSTONES OF THE CONISTBCTICUT 
VAIXET. 

The position of the sandstones^f the Connecticut valley is of much interest 
to the geologist, and has never been positively determined. This is mainly 
owing to the foct that with the exception of the footmarks^ yeiy few well- 
characterized fossils have been discovered in this formation. 

Mr. Edward .Eitchcodc, Jr., in a communication to "^Hunan's Journal" de- 
scribes a fossil fern found in the sandstone of Mount Tom, near Easthampton, 
Mass., which seems without doubt to betong to the genus ClaJOvropkria of 
Brongniart Previous to this disooveiy several spedmens of this genus had 
been found, and are now in the cabinet of Amherst College^ but none so well 
defined as to indicate the genus to which they now seem undoubtedly to be- 
l<Kig. Brongniart regarded this fern as veiy characteristic of the lias sand- 
stone. 

The specimen in question was found in a coarse reddish sandstone, in the 
west foce of Mount Tom. The upper part of this mountain is trap, beneath 
which the sandstone crops out with an easterly dip of about 26^. The sand- 
stone has a south-easterly dip accross the whole of the Connecticut valley. 
That east d[ this trap range is made up of finer materials and is of a more 
slaty character than that on the west The place where this fom occurs is 
somewhat west of the middle of tiie valley. President Hitchcock has lately 
found by measurement that the thickness of the sandstone east of Mount 
Tom is mate tiian 8000 feet, and that on the west, or below Mount Tom, is 
-djSbhIj 6000 feet Supposing one half of this thickness to be accounted fbr 
by original deposition on an inclined surfiM^e, there vrill still remam a thick- 
ness of some thousands of feet both above and below the locality of the fern. 
A thickness equally great, for the sandstone of the Connecticut valley was 
found in measuring anotiier section, across the valley at Tumor's Falls, thirty 
miles north of Easthampton. It appears therefore to be certain that a spedes 
of Clathropteris occurs in the sandstone of tiie Connecticut valley not fer 
fh>m its center, measuiing across the stratsi and near to the intenrtratiibd 
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becto of ianspf both abore and below. Now sinoe this fern is fimnd in Europe 
only in the upper part of the Trias aud the lower part of the liaa^ it is yeiy 
probable that it occupies the same geological position here. If so, we ascer- 
tain the existence of a zone of rock m the Connecticut valley not &x from the 
junction of the Lias and Trias. And since two measurements of sections 
across this valley show a thickness -of sandstone strata both above and below 
this zone thicker than the Lias and Trias of Europe, the probability seems 
very strong that the equivalent of both of these rocks exist here, and perhaps 
some others both newer and older. 

At a recent meeting of the Boston Society of Natural History, Professor 
Jeffiies Wyman exhibited some fossil bones from the sandstone of the Con- 
necticut valley. They had been examined twenty-five years ago, and 
were recognized as bones by Mr. Ellsworth. Fifteen or sixteen specimens 
had been recentiy sent him for examination, but they were mostiy in very 
small firagments. Only one or two give any dew to the nature of the animals 
to which they belonged : but one, which he exhibited, he had found to be a 
vertebra, with portions of other vertebrae in front of and behind it This vertebra 
presented two important features, viz., transverse process and an inferior spin- 
ous process. This proved the bone to have belonged to a higher dass of ani- 
mals than fishes. A concave extremity and other markings make it pretty 
evidently correspond to the vertabra of a reptile, possibly to an anterior caudal 
vertebra of a Saurian. In one or two specimens, a transverse section pre- 
sented a large cavity surrounded by a thin wall — ^rather resembling the bone of 
a bird than that of any other animal The greatest improbability connected with 
the subject is, that the remains of birds and reptiles should be found mingled 
together in the same formation. They are certainly not mammal, but Dr. 
Wyman has not much hesitancy in pronouncing some of them reptilian. 

During the latter part of the year 1855, in some excavations made at 
Springfield, Mass., on the east side of the Connecticut river, in the red sand- 
stone, portions of the skeleton of a vertebrate animal were discovered. The 
bones were the most entire of any hitherto met with in the sandstone rocks 
of this vaUey. Their character has not, however, as yet been determined. 
Accompanying these bones were numerous plant impressions, evidently fiicoidal 
in their nature. 

ON THB CHARACTEB OF SOME UGNITES. 

At a late meeting of the Boston Society of Natural History, Professor 
Rogers exhibited two G^)edmens of lignite, one fiY>m the middle secondary 
rods of Lancaster county, Pennsylvania^ and the othw from the coal-bearing 
rodss of Eastern Virginia. 

These specimens are interesting, not only as examples of the beaatiftd 
preservation of woody structure in lignite, but as affording additional evi- 
dence of the dose relationship between the groups of strata in which they are 
respectively found. Both specimens are jet black, and, when broken trans- 
Tersely to the fiber of the wood, present the smool^ oonchoidal fracture, and 
ttie luster of anthradte ooeL The longitudinal sur&ces exhibit the straoture 
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of tbe woody stem as perfectly as the finer yarietleB of silldfled wood, and 
what is diiefly impbrtaat, the details of stractnre aro the same in both qyeci- 
meos. The most i»x>mhient characters mider the microflcope, are— 

1. The mass consists of el<»igated cells, with areolar maitings, and uKdndes 
ftw or no proper ducts. 2. These cells are intersected by thin, medullary 
plates, composed of short cells, with sunilar, bnt more scattered marldngs. 
3. The areola of the elongated cells are arranged in a single, ireiy raroly a 
double row, on each side of the two fiices which are parallel to the medullary 
plates, but are entirely absent fix>m the other feces of the oeHs. In all these 
particulars, as well as in the dimensions of the oella, and the size and form 
of the areolae^ Professor Bogers considered the structure of these lignites as 
dosely agreeing with that of the fossil coniferous wood described and figured 
by Witham, tmder the name of Peuce RtOtofda and P. LindleiaML This fi»- 
1^ genus, almost identical in woody structure with the modem pine^ was 
found by Witham to be restricted to rocks of the Oolitic period. Hence the 
characters of these lignites, while they fbmished a new oTidenoe in fevor ot 
the Tiew which Professor Bogers has heretof(»« maintained of the near af- 
finity in time of the so-called new red sandstone, or Triassic rocks of this 
country, and the coal^bearing depoeits of eastern Yirginia and North Oarolina^ 
helped to confirm his conclusion that both these belts belong to a period cor- 
responding to the lower part of the Oolite or Jurassic series of Europe. Pro- 
fessor Bogers added that these lignites appear to be identical in structure 
with that variety of silidfied wood found in the coal-bearing rocks of eastern 
Virginia, to which he had formerly referred when speaking of the Juiasoc 
age of these deposits. 

ON THE FORMATION OF FOSSIL BAIN-DBOPS. 

At a recent meeting of the Boetcm Society of Natural History, Professor 
Jef&ies Wyman exhibited some of the results on experiments on the forma* 
tion of rain impressions in day; fircxn which it appears that ordinary rain 
marks are characterized by the existence of radiating lines around the circum- 
ference of the impressions, which are caused by the fi^igments of the drops 
as they are dispersed ofi;en impinging upon the plastic sur&ce. If a mass of 
water is thrown into the air and allowed to fall on sofi} day, the form of the 
impression will depend upon the condition of the drops at the time of con- 
tact. In descending, the drops assume the following forms, viz. : first, that 
of the fiattened sphere ; second, that of a cup with the concavity downward ; 
tWrd, that of a ring; and fourth, those of two or more spheres formed by the 
rupture of the ring. If the sphere be above a certain size, the impression 
presents a reticulated appearance in the center, with radiating lines around 
the circumference. The impression formed by the cup is reticulated in the 
center without radiating lines. The ring forms an impression corresponding 
with its shape, with radiating lines on its inner border, and sometimes on 
its center border. Professor Wyman thought tiiat rain marks could be dis- 
tinguished firom those of spray. The rain mark is modified by the condition 
of the sorfiioe on wfaidi it strikes; if the latter is hard, or of a coaiae materiai, 
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the nuAoter details are not shown. On examining the fossil nun marks he 
had not found that the radiating lines were preserved. They were doubtless 
destroyed by the drifting in of the new material by which they were covered 
up. In other respeets they resembled recent ism marks, and could be ac- 
counted forin no other way than by the contact of drops of filing water. 

At a subsequent meeting Professor W, B. Rogers presented the results of cal- 
culations which he had lately mad&, of the terminal velocity of rain drops of 
dijOTerent diameters* As the impinging force of the drop must in all cases de- 
pend <m its weight and velocity jointly, the determination of the latter quan- 
tity, even approximately, would seem to be of considerable interest in con- 
nection with the subject of rain-drop impressions. Were the space around 
the earth a vacuum, a Ming body would continue to be accelerated at a 
nearly equal rate to the end of its descent, and would not attain its maximum 
velocity until the moment of its impact on the ground. Such, however, is 
not the condition of a body descending through the atmosfphere. The parti- 
cles of air lying in its way oi^)Ose a rei^tance to its motion, aad this force 
increases in a very rapid ratio as the velocity augments. There will, there- 
fore, in every case, be a certain speed at which t^is resistance, acting upward, 
wiU precisely equal the weight of the filing mass, and when this is once at- 
tained all further acceleration must cease. In these conditions, supposing the 
air to be of Tiniferm density down to the earth, the body will M through the 
remaining distance at a uniform rate. This terminal velocity, therefore, is ob- 
viously the greatest speed which, under the conditions, the body can acquire 
by descending through the air, however great the altitude from which it may 
be supposed to fall. 

AsBUTning, what is probably in most cases the fiact, that the rain-drops faJX 
from a sufficient height to attain a terminal velocity before the dose of their 
descent, and taking as the basis of the calculation the formula of Button, 
which expresses numerically the law of resistance as determined by experi- 
ment in the case of ^herical bodies. Professor Bogers, m the fu^ place, com- 
puted the terminal velocity of a drop of water one tenth of an inch in diameter. 
Thence he deduced the velocities corresponding to other successively smaller 
diameters, by the simple rule that for unequal spheres of like material, the 
tenninal velocities are proportional to the square roots of the diameters. In 
this way was calculated the following table of the terminal or greatest attain- 
able q»eed of spherical rain-drops ranging in diameter from one tenth to one 
fbor&ousandth of an inch. 

Diameter. Ter. Yeloe. per Mcond. 

1-10 Inch na feet 

1-ao ♦♦ 50-5 •* 

1-80 « 41-4 •« 

1-40 « 86-6 •• 

1^ •* 89-08 •• 

1-100 " 22T •• 

1-1000 " T-2 •« 

1-aooo « s-oo « 

1-4000 « 660 •• 

These numbeni would of course require to be more or less modified, if 
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acoount were taken of the altered form of the drops as they descend, bat as 
we are ignorant of the nature and amount of this change we can not deter- 
mine Its effect on the terminal Telocity. 

H instead of assuming the descending globule to consist of water through- 
out its whole volume, we suppose it to be a hollow shell of watOT like a 
microscopic soap-bubble, it is obvious that for the same diameter the tenninal 
velocity would be greatly less than in the above table. Admitting with 
Saussure and others that clouds are made up of such hollow vesides of ex- 
treme mmuteness, it can be shown that their descent to the earth would be 
BO slow as to make their gravitating tendency inappreciable during the short 
time in which we watch them as they float by. 

ON TELE EPOCH OT THE MAMMOTHS ; ELEPHAS PRnOGENIUS. 

At a recent meeting of the Boston Society of Natoral Histoiy, Professor H. 
D. Rogers called attention to the interesting palseontological &ct that while 
the remains of the fossil elephant or Siberian mammoth of the Eastern Conti- 
nent are imbedded in the great drift stratum, those of the fossil elephant of 
America are as invariably aibove it, lying in superiidal deposits of a distinctly 
later age. It is now genersdly conceded that the relics of the Mastodon gi- 
ganteua of North America, which do not extend beyond this continent, are 
nowhere involved in the general or earlier drift, but lie upon it, inclosed either 
in more recent swampy deposits, or in the nearly as recent later local diluvial 
days and gravels of the great lake and river vaUeys of the country. But the 
&ct that the bones and teeth of the extinct elephant on this continent are en- 
tombed in the same superficial materials seems not to have been suffidently 
adverted to by geologists, or, if passingly stated, its bearings have been over- 
looked. 

That the American elephant was the cotemporary of the Mastodon gigamteus 
is not only proved by the occurrence of great numbers of their teeth and 
bones side by side in the great marshy alluvium of Big Bone lick, but is 
manifest on a scrutiny of the conditions under which its remains are alleged 
to be imbedded. A careful review of all the cases on record of the positions 
of the elephant remains must satisfy geologists, &miliar with the more recent 
strata of this country, that these two colossal animals lived together in the 
long period of sur&oe tranquillity which succeeded the strewing of the general 
drift (the period of the Laurentian days), and were overtaken and extermin- 
ated together by the same changes, partiy of dimate, partly of a second but 
more local displacement of the waters — ^that namely which reshifted the drift 
and formed our later lake and river terraces. The fact that these extinct 
animals thus occur only above the true drift in North America, and in it in 
Siberia and Europe, would seem to indicate one of two things: either that the 
drifts of the two continents are not of the same epoch, or these bemg of one 
age, that the fossil elephants of the two regions are not of one and the same 
species. If we admit, with the great body of geologists, that the general 
drift-covering of all the northern latitudes of both continents is of one origin 
and one date, we are constrained to r^;ard the mammoth of Hiese respective 
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lauds as different Yet the identll^ of date of the two drift formations should 
not be dogmaticallj pronoimoed upon in the present incomplete oonditlon (^ 
compaiatiye geology. 

IHTBfiESTING FOSSILS. 

At the last meeting of the American Association, President Hitchcock, ex- 
hibited the jaw of a fossil fish which he had received fix)m the coal-fields of 
Illinoi& The specimen was about a foot long, cnryed like a saber, and on 
its edge were set^ in sockets, seven teeth with serrated edges. It was found 
about three inches above a bed of coal three or four feet in thickness, making 
it certain that it was in the coal measurea Professor Agassiz said that this 
was one of the most interesting specimens he had ever seen. The idea of a 
shark was at once suggested, and yet it could not be a shark for this reason, 
that although the shark had teeth in seven rows yet they were not set in a 
socket, and they were behind each other, net by their edges but by their fiat 
smr&ces. Moreover, no shark had teeth in his upper jaw, if we understood 
by that term what was understood in higher animalff. The bones of the 
upper jaw were in. charts reduced to cartilages at the sides of the mouth, and 
the palatine bones which in higher animals formed the roof of the mouth were 
in sharks set with teeth. Sharks' upper teeth were, therefore, palatine teeth 
and not jaw teethe But in some sharks, as in skates, we had the beaks uni- 
formly pointed. In the saw-fish the beak projected with a double row of 
teeth at the sides in sockets, and this was the only type in which any thing 
similar to the fossil could be observed. Furthermore this bone when sub- 
jected to the microscope was found to be made up of the same hexagonal 
tissue, to have the same Cesselated structure as the cartilage of sharks and 
skates and the saw of the saw-fish. He concluded, therefore, that this was a 
IMX>jection from one side of the shark's head, and its point met a correspond- 
ing projection fi:om the other side, both forming a semicircle in fi:ont of his head. 

Professor Agassiz also stated that the general result of his comparison of 
the fossil fishes of the American coal measures was, that there w^e two very 
different kinds of fishes, one represented by the very metamorphic fragments 
now on the table, and identical in its character with that which Dr. Newbeny 
had found in Ohio, the other in southern Illinois, whence Dr. Oassidy had sent 
him a number of fossUs, among which were ten or twelve species of fish, as 
many as were generally found in a water basin after fishing for one season. 
The fish found here were Identical in their character with those of Bristol in 
England. The two were as different as the fish &una of the Baltic and 
Hediterranean, or the Mediterranean and the Bed Sea. 

President Hitchcock also exhibited a series of footmarks of an animal which, 
fix)m analogy, he' had called a Batrachian. It was web-footed, and the web 
extended beyond the toe. It was a two-legged fix)g, with feet twice as lajge 
as an elephant's. They had in Europe the Labyrinthodon, which was as large 
as fin ox, but he was a mere pigmy compared with this. What he had 
fiamerly considered a nail he was now convinced was but a protuberanca 

Professor Hall remarked in this connection that he was convinced that 
. 14* 
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aboat three fourths of the Mifisouri and Hlmds coal-fields marked out by 
Owen would have to be wiped off the map, and its place supplied by Siluiiaa 
strata with its Fentamerus, Oblongus, and other characteristic fossQa He had 
seen Lower Silurian aud Upper Silurian fossils over large areas of Owen*s 
ooal-fields. He supposed most of that coal to be outlajers reetmg in baans, 
and having no connection with each other. 

New Species of Dinomis. — At a recent meeting of the London Zoological 
Society, Professor Owen communicated a memoir on a new species of Dinomis, 
remains of which have, fix>m time to time, been received from New Zealand. 
The name proposed is XHriomis gracilis (Slender-legged Dinomis), as the 
chief peculiarity of this remarkable species is that it manifested the propor- 
tions of a wading-bird, on the scale of the ostrich. This mngcdar bird must 
have stalked about New Zealand, and probably waded the streams, or along 
the shores and estuaries of the island, like a gigantic stork or crane. Pro- 
fessor Owen had received indications of such a species ten years ago ; but 
had delayed announcing it, until evidence satisfactory to other naturalists had 
arrived. It forms the thui;eenth well-established species of extinct wingless 
birds that have been restored from the evidence of fossil remains discovered in 
the island of New Zealand. 

Impressions of Insects in (he Triassic Bocks. — ^At a recent meeting of the 
Boston Society of Natural History, the President, Dr. Warren, remarked that 
some time since he had stated that, though a matter of great doubt, he 
thought it probable that, at some time, the impressions of insects and Iheir 
tracJcs would be found in solid rock. Since making that observation, he had 
received several small slabs, upon which are tracks apparently, if not really 
made by insects, which resemble the tracks of the cricket, cockroach, or 
beetle. Upon several specimens, these tracks are of the same width and 
general appearance ; and the mdividual footprints, if they may be so consid- 
ered, are alike in all the specimens. These specimens were from the banks 
of the Connecticut. One of the slabs likewise presented an impression very 
much like that of a spider's body and extremities. 

New Gigantic Fossil Bird. — At a recent meeting of the French Academy, 
M. Prevost submitted the fossil bone of a bird found in the Paris basin, near 
Meudon. It was a tibia or leg bone ; its length llf inches, its breadth, at 
the lower end, fully 3 inches; at the upper, 3f ; at the middle If. A differ- 
ence of opinion existed among the naturalists as to whether it belonged to an 
Echassier (a long-legged bird) or a Palmipede. If the former, M. Prevost 
thought that it must have had twenty times the bulk of the swan. M. Talen- 
dennes regarded it as more allied in form to the albatross, and in this cajse 
its dimensions will not be so great as M. Prevost conjectured. It has been 
named Palseomis Parisiensis, and was found at the bottom of the tertiary 
beds, resting on the chalk. It was, therefore, much older than the huge 
birds of New Zealand and Madagascar, which afe found in alluvial deposits. 

New FbssU Beptile. — At a recent meeting of the London Geological Society, 
Professor Owen described a new species of extinct bidental reptile {Dusynodon 
tigriceps\ transmitted from South Africa. The skull surpasses in size that of the 
largest walrus, and resembles that of the lion or tiger in the great development of 
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the oodpital and parietal ridges,^the strongth of the zygomatic arches, and the 
expanse of the temporal fossae — aJl indicating the possession of temporal (biting) 
muscles as largely developed as in the most powerM and ferocious of the car- 
nivorous mammalia. This unique modification of a sauroid skuU is associated 
-with the presence of a pair of long, curved, sharp-pointed, canine tusks, descend- 
ing as in the machairodus and walrus, outside the lower jaw when the mouth is 
shut, these tusks being developed to the same degree as in the smaller species of 
I>icynodon {D. laceriicepSj D, testudicepSj etc.), described by the author in a former 
memoir; and, as in those species, so in the present more gigantic one, no other 
trace of teeth was discernible, the lower jaw being edentulous, as in the extinct 
Bhynchosaurus, and the Ohelonian reptiles. Most of the extinct reptiles ex- 
emplify the law of the preValence of a more general structure, as compared with 
the more specialized structures of existing species. The Labyriuthodonts com- 
bined sauroid with Batrachian characters; Bhynchosaurus, saurid with Chelo- 
nian characters. The Ichthyosaurus had modifications borrowed fix>m the class 
of fishes, and the Pterodactyle others borrowed fi*om the type of birds and bats — 
in both cases engrafted on an essentially sauroid basis. The Dicynodonts — 
which were like lizards in their more important cranial character, as for ex- 
ample, the divided nostrils, the dei)endent tympanic bone, and the pair of 
symmetrical suboccipital processes — ^resembled the crocodiles in the exttnt d 
ossification of the occiput, resembled the Tryonyces in the extent of ossi- 
fication of the palate, and in the form and position of the posterior nostril ; 
and resembled the Chelonia generally in the edentulous trenchant border of 
the whole of the alveolar part of the lower jaw, and of a great part of that 
of the upper jaw. But they also superadded to this composite reptiHan 
structure of tiie skull a pair of long, sharp, descending tusks, and temporal 
fossse and ridges, which seem to have been borrowed firom the mammalia 
class. 

NBW MINERAL 05GUAN0LITE. 

At a recent meeting of the Boston Society of Natural History, Dr. A. A. 
Hayes presented a specimen of a fossilized egg from the Guano Islands, off 
the coast of Peru, which in its interior contained a new mineral compound. 

The form of the original mass was ovoid, the drcular outline having been 
reduced by compression, about one third. Externally rough, fi^om adhesions, 
there were smooth parts, fi'om which a thin layer could be removed, which 
when cleaned, had the organized structure of egg shell, although partiy 
changed in chemical composition. In the examination ai one half of the 
spedmen, fi^agments oi shell were found, crushed into the minersJ occupying 
the cavity. The color of the mass was Kankin-yellow externally, deep yel- 
low and reddish brown within. The compact parts scratched calcareous spar, 
its general hardness fully equaling that of this mmeraL The firacture of the 
mass exhibited a crystalline structure, most remarkable near the center, where 
the yolk may have decomposed. The crystals, in no case distinct, presented 
an aggregate of flat, plumose prisms, radiating firom craters; these have a 
marked pearly, or satin-like luster, and readily divide along natural joints. 
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The odor <^ the mineral ib the eame as that of gnano^ while its tagte ia saline^ 
leaving a pungent impreeaon. Soluble in water, excepting some sand, lime 
soap, and remains of shell ; the solution is light yellow in color, and gives, bj 
appropriate tests, the reactions of sulphuric acid, ammonia^ and potash, being 
slightly acid. The chemical analysis of the most pure parts of the crystalline 
portion, demonstrated the interesting fiict that this mineral is a double sul- 
phate of ammonia and potash, a compound hitherto unknown as oocurring 
natorally. 

100 i»rt8 afforded:— 



1-00 

Bnlphate of Potuh 51-M 

•* •» AmmoniA 86-25 

« " Lime 1-lT 

Phosphate of Magnesia 1*08 

Soap of Lime and Oarbonate of lime 240 

FexTOglnoiia Sand 4-80 

99.86 

The atomic proportion of sulphate of ammonia for 51.66 sulphate of potash, 
ia 40.84, and when we dissolve this mineral in water, and allow the impuritieB 
b> sia^de^ the clear fluid afifords crystals in groups, which have this oomposl- 
Hod. Other parts of the mass contain more sulphate of potash, even so much 
as '70 per cent, being obviously a mixture. The luster, and perhaps the 
plumose form of these (aystals, is due to the presence of the other compounds 
at the moment of their formation. It was found that pure crystals, dissolved 
in water containing guano, presented the same peculiarity as they assumed 
the solid fonn. There are^ in this connection, some points which need further, 
elucidation, and for this purpose a portion of the specimen has been retained. 
The occurrence of salts of potash, instead of soda salts, in the guano of the 
rainless climates, has been alluded to by chemists, but 1 have nowhere met 
with the &ct stated, that these guanos, however ammoniacal, and, in conse- 
quence, apparency alkaline, are truly always add in their reactions. Regard- 
ing this mineral as affording a beautiful illustration of the withdrawal of a 
definite compound of soluble salts, fircHu a putrefying mass, through which 
they were distributed unequally, it becomes connected with the more perma- 
nent and perfect forma haying earthy constituents. In any system of mine- 
ralogy, it will take a place with potash salts, as a double sulphate of potash 
and ammonia bases. 

In accordance with the practice <^ naming such minerals with reference to 
their origin, I have adopted the name OogtumoUte for this body. 

METTEOHIG IBON FROM GBEBNLAND. 

Forchammer describes a meteoric stone discovered by Binck, in possessioii 
of the Bsqohnanx at Niakoruak, laL 69<^ 25', by whom it had been found at a 
short distance firom their hut, on a stony flat through which the river Annorri- 
tok flows into the sea. It weighed 21 pounds. The specific gravity of the 
whole mass 7*00, that of small fi»gments varied firom 7*02 to 7*07. It was 
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■o htfd tfaftt it ooold neither be filed nor sawed, but was yery brittle. Iti 
firactuie was granular; it took a high polish, and showed beautlM Widmann- 
Btatt's figures when acted upon by nitric acid. By treatment with acids ii; 
evolyessulphureted hydrogen, and hydrogen of bad odor exactly like inferior 
oast iron. At first iron alone is dissolved, and a l^Uusk matter consisting of 
minute crystals is left behind, which ey^tuaUy dissolves, and a black powdex^ 
which iNToved to be carbon, floats through the fluid, while, in place of the 
fragment of &e iron, a gray porous mass amounting to 1 or 2 per cent of the 
stone is left. It contained iron, 93*39 ; nickel, 1*56; oobait, 0*25; copper, 
0*45; sulphur, 0*67; phosphorus, 018; carbon, 1-69; silicon, 0*38; total, 
98-57. 

Besides these there are found metals of the alumina group (with ozyds solu- 
ble in caustic alkalies), of the Zinconia group (with 02yds insoluble in alka- 
lies, but precipitated from their salts by sulphate of potashX and of the Yttria 
group (ozyds inscduble in alkalies, soluble in carbonate of ammonia^ and not 
precipitated by sulphate of potash). The two latter groups, which have not 
been previously found in meteorites, form the principal part of the undissolved 
gray porous mass, but their quantity is so smaU that the author has been unr 
able to determine with certainty what members of these groups are present 
The crystalline grains, which are less soluble than the rest of the masa,jx>n- 
sist of iron and carbon, with small quantities of sulphur and phosphorus. 
Although it is difficult, if not impossible, to stop the sdution at the proper 
point, 80 as to insure this substance being pure, Forohammer has made two 
analysis, and found 11*06 and 7*23 per cent of carbon. A carbonate of iron 
baying the formula Fes C, would contain 9*66 per cent of carbon, and this is 
probably its oonstitation. Its specific gravity is 7*172. This meteoric iron 
belongs to a very rare variety, and contains so laige a quantity of carbon that 
it may be called meteoric cast iron. That found in Greenland by Parry, am 
well as another specimen mentioned by Forchammer were perfectly malleable. 
Pagg^ndofffs Amaien, voL 93, p. 155. 

KEW METBOBITES. 

Dr. J. Lawrence Smith, ui a communication to SWmaaCs Jownoi^ describes 
several meteorites not before examined: 

The first is a meteorite from Tazewell Oounty, Tennessee, of the weight of 
55 pounds. It was not seen to fidl, but was found in plowing. A section 
<3i it, when heated with nitric add, displayed the Widmannstattean figures 
most beautifiilly. Its composition was iron 83 02, nickel 14*62, with small 
proportions of copper, oobait, phosphorus, chlorine^ silica, sulphur, and mag- 
nesia An examination of the mass led to the discovery of small particles of 
SchreiberaUe disseminated through it This mineral is akphasphuret of iron 
and nickel, and is one of the most interesting substances associated with 
meteoric bodies. It resembles very closely magnetic iron pyrites, and Dr. 
Smith expresses an opinion that much at the so-called magnetic pyrites, as- 
sociated witii meteoric iron, will not^ upon eacamination, be found to contain 
a trtoe of snlphnr. In several meteorites examined by him this has proved 
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thd case. SdireiberBite is especially interesting from the fiict that H has no 
representative, either in genus or spedes, among terrestrial nunerals. Al- 
though among terrestrial mmerals phosphates are found, not a single phosphuret 
is known to exist So true is this, that with our present knowledge, if any 
one thing oould prove more strongly than another the non-terrestrial origin of 
any natural body, it would be the presence of this or some sunilar body. It 
is commonly alluded to as a residue from the action of hydrochloric add upon 
meteoric iron, when in fitct it exists in plates and fragments of some aze in 
almost an meteoric irons ; and there is some reason to belieye it is never 
absent from them in some form or other. What is meant by "some size" is 
that it is in pieces large enough to be seen by the naked eye, and be detadied 
mechanically. 

Dr. Smith also describes a meteorite weighing 4| ounces, found in Camp- 
bell County, Tennessee ; the mass oi meteoric iron belonging to the Smith- 
sonian Institudon at Washington, brought from Coahuila^ Mexico, and weigh- 
ing 262 pounds, with two other meteorites now existing at Tucson and 
Chihuahua^ Mexica The Tucson meteorite weighs 600 pounds, and orasists 
of nickeliferoas hx>n 93*18, chrome hx>n 49, Schreibersite 84, olivine 5*06. 
The metoOTite of Chihuahua is still larger, and weighs 3,853 pounds. — SHU- 
mania Journal 

ExaminaHon of a Supposed MeUorUe, — ^During the past year, at one d the 
meetmgs of the Royal Sodety, Sir R. I. Murchison presented a spedmen found 
in the heart of an old willow-tree, and which was supposed to be a meteorite. 
When the specimen was first seen, its sooriaceous and peculiar aspect, when 
coufded with the evidence of pasons living on the spot, showing that the tree 
was seriously blighted on one side in a storm which occurred about 16 years 
ago, had led to the snspidon that it might be a meteorite, and when nickd, co- 
balt^ and manganese were detected in the metallic p<»iaons of the mass the sug- 
gestion was strengthened. Professor Shepard, of Amherst College, United 
States, who was in England, expressed his bdief in the extnmeous body bemg 
a true metecnite, and it was under these circumstances that Sir Roderick 
Murchison thought it rig^t to have the matter thoroughly investigated. In- 
dependently of the origin of the substance, the manner in which the tree had 
grown round it was of deep interest to botanists. A chemical examination 
by Dr. Percy has, however, almost condusively proved that the substance 
was simply a portion of slag ; for while fragments found on the ground (one 
of them obviously a manufactured slag) contained nickel, cobalt, etc., as well 
as the mass in the tree, it is the opinion of Dr. Percy that they can all be 
paralleled with the known refiise of furnaces. This result will throw consider- 
able doubt upon the orighi of many so-called metallic meteorites, whidi, 
though they have not been seen to &11, have had an extra mundane origin 
assigned to them frc»n their containing nickel, cobalt^ etc 

COAI. FBOM THE ABC?nC REGIONS. 

Mr. E. Merriam of Brooklyn, N. T., publishes the following notioes of odal 
obtained withm the Arctic circle. The Hartstein Arctic Expedition visited 
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Hmxm IsUuid, latitade 10^ 25' Nortb, longitude 64^ 45' Weet^ and obtatined 
bHominous ooal of on exoeUent quality. The coal strata crops out within a 
few feet of the shore in the side of a hSl, and is from four to five feet thick, 
and a few feet abo^e the sea level. The samples fhrmshed me by the officers 
contain small pieces oi ciTstallized naptha, of a color as bright as the finest 
specimens of gum arabia I find that on exposing this coal to the action of our 
atmosphere it loses we^ht rapidly, and I have, therefore, been obliged to 
keep it in air-tight vessels. 
They have also fiimished me with tbe English analysis, as follows : — 

Bpedflognyity 1,8848 

Volatile matter 60-6 ■ 

Coke, common 9*84 

Fixed Carbon 8»«6 

The natives bum this coal in stoves, and prefer it to the English. 31ie 
Island of Disco contains abundance of this coal Captain Hartstein mined the 
coal on Haroe Island and it was brought on board the vessel in tubs. Cap- 
tain Inglefleld visited these mines and obtained seventy tons of coal, and 
remarked that a thousand tons could be obtained in a few hours. Captain 
McClure found coal (bituminous) in latitude *16^ North, longitude about 120® 
to 122*=* "West. Captain Parry, in 1819, found pieces of bituminous coal on 
Melville Island in latitude 75®, longitude 111®; and the captain of a whaler 
who entered Behring*s Straits with Captain Colinson, informs me that anthra- 
(nte and bituminous coal is found on the shores of the western coast of the 
Polar seas. 

Chal in China. — Some recent investigations into the character of the an- 
thracite coal deposits of Fuhkeen, China, have been made by Dr. Macgowan. 
The mineral is sometimes found equal to the best American variety, and can 
be landed at the port of Amoy at $4)- per ton. At present only a small 
quantity is produced, chiefly, however, on account of the limited demand that 
exists for it, as the natives only employ it in the burning of lime ; the smelt- 
ing fiimaces of the adjacent iron mines not being furnished with a sdficiently 
powerful blast to allow of anthracite being used in them. Fossils obtained 
atom the "underday" appeared to be identical with similar remains of Stig- 
maria firom corresponding strata of the carboniferous series of England and 
the TJnited States. 



TEED-ANTIQUB MAEBLE. 

Within a recent period extensive quarries of the beautiful mottled green 
marble, or aggregation of marble and serpentine, known as VerdrantiguB^ 
bavp been discovered, and are now extensively worked, at Boxbuiy, Yt 
The quarries of this stone m the old world, which were drawn upon to fur- 
nish decorating materials for some of the finest works of ancient architecture, 
have almost entirely disappeared. The location of the modem Terd-antique 
ifl on the summit of the Green Mountain Range, in Boxbury, Tt, in a narrow 
valley made by brandies of the White River and the Dog River, the former 
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ramung floutberly mto the White Rlyer and tiie Goxmecticat, and the latter 
into the Wlnooski and Lake Champlaln. The quairies lie on tiie westerly 
aide of this valley, where full of richness and beauty as they are, they have 
been lying donnant, but in Mi view of settlers, and even explorers, for years. 
The marble so &r as it has been diseovered, lies in a line fanning nearly north 
and south, a distance of about half a mile immediately contiguous to the 
Vermont Central Bailroad — ^the rails passing^ indeed, at the veiy foot of the 
quarries. The quarries located and now owned by the Amwican Yerd- 
antique Ckxnpany, consist of six or eight out-crops^ a few rods distant from 
each other, and rangrog in height above the raUroad from twenty to one 
hundred feet One of these quarries has been opened and worked to consid- 
erable extent — sufficient to test the quality of the matorial and to indicate an 
exhaustless supply. The marble is found to improve rather than otherwise, 
as the quarrying proceeds, in textm*e and beauty, and in all the qualities 
which render it so superior to other marbles, especially in strength. It is 
ascertained also, to a practical certainty, that blocks of any desirable dimen- 
sions can be got out and wrought with &cility into ail the various forma 
which utility and ornament may suggest Hitherto whenever any thing like 
the Yerd-antique has been discovered among our rocks, it has been in small 
fragmentary quantities, and never in a condition to be available for any use- 
fhl or ornamental purpose. So universal has been the experience in this 
. respect, that every scientific man, on first hearing of the discovery at Roxbury, 
has at once declared his firm conviction that the Yerd-antiquo could not be 
found there in any useful quantity. The doubt has, however, been dispelled 
by the production of perfect and entire blodiis 20 feet in length, S in breadth, 
and 3 or 4 in thickness. The green color, varying from the deepest to the 
lightest hue, pervades; and the seams or veins are of the purest whito and 
scattered throughout the material in every direction, with a variegation of 
gracefulness which no art could produce. The Yerd-antique Company have 
contracted with the Government to furnish a considerable quantity of this 
magnificent material for ornamental portions of the new Capitol at Washing- 
ton. They are now engaged in fiilfiUing this contract, and among the pieces 
to be fundshed are several columns about a foot in diameter and ton feet in 
length. 

Dr. Hayes, who has carefiilly examined this marble, pronounces tihe basis 
to be an indefinite mixture of serpentine and greenish-whitp talc; with a 
silicate of alumina and protoxyds of iron and manganese, which serves to 
render it compact and probably imparts much of the green color. Some 
specimens also contain actinolite, with talc firmly united so as to present a 
dose texture and considerable resistance to fracture. The portion of chrome 
non ore in crystalline grains, varies in difiG»ent specimens; bat it is never 
laige enough to seriously interfere with the operations of sawing and polish- 
ing. The white portions of the marble^ Dr. Hayes has ascertained to be an 
anhydrous carbonate of magnesia^ nearly pure. 
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OK THE ABTIFICIAIi 70BMA.TI0K OF BfHOCBALS. 

There are a number of mineralB with regard to which most mineralogiBta, 
geologists^ and chemists are of opinion that they can only be formed by crya- 
tallization fh>m a melted mass. A considerable portion of these minerals are, 
however, infhsible, or, at least, require such a temperature for lEhsion as can 
not reasonably be supposed to haye been concerned in the formation of the 
rocks in which they occur. Some of those compounds, on the other hand, 
may be easily formed by fhsion at a moderate temperature. Thus, more than 
thirty years since, Mitscherlich showed that augite or pyroxene — one of the 
most widely distributed minerals — may be formed by melting together silica 
and various bases of the magnesian series, in such proportions that the oxygen 
of the add amounts to twice as much as that of the bases. He also showed 
that this mineral substance, with its proper form, occurs in the slags obtained 
in metallurgical operations, and the subsequent examination of slags has led 
to the recognition in them of seyeral other compounds identical with, or anal- 
ogous to native minerals. Nevertheless, there are a great number of minerals 
in whose origin, it is very probable, intense heat has exerdsed an essential 
influence, which have never been produced artificially, nor observed in the 
products of metallurgical operations. The very happy, and in some respects 
fertile idea of Ebelmen, to expose substances to the joint influence of heat and 
a solvent capable of beii^ volatilized, and thus obtain them crystallized, 
has furnished some very valuable results ; but although boradc add— the solv- 
ent used — ^has been found in many native minerals, in which its presence 
had not been suspected, still its occurrence is too rare to admit of the opinion 
that it has played any very considerable part in the production of the more 
widely distributed minerals constituting the earth's sur&ce. 

Forchammer has reoentiy made experiments of the same character as 
those of Ebehnen, but with substances as solvents which are less rare than 
boradc add — dilorid of sodium, caldum, mangnesium, etc 

The production of apatite was the object of the first experiments, and he 
was led to them by the results of his analysis of sea-water, and his observa- 
tions of the constant presence in it of phosphate of lime^ together with a still 
smaller amoimt of fluorid of caldum. 

Afi»r fiijling in every attempt to produce apatite in the wet way, and 
guided by the circumstance that apatite occurs chiefly in lava and metamor- 
phic rocks, under conditions which appear to indicate an igneous origin, he 
came to the oondusion that if this was the case, chlorid of sodium might 
have been concerned in its formation. 

By melting phosphate of lime with chlorid of sodium, and allowhig the 
mixture to cool very slowly, a mass was obtained which presented a great 
number (^cavities oontainmg an abundance of long columnar crystals. The 
residue left^ after treating this mass with water and then with acetic add, cor- 
responded with the oompodtion of apatite. The density of this artifidal 
apatite was found to be 3*069, and the hardness so gTe9.t that a slab of fluor 
spar becamd duU when robbed with the powder. The oocuzrenoe of apatite 
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in the magnetite bed of Scaadinavia^ and the compofiltioii of the bog iron- 
ore of the 8«ne locali^, suggested Had posaibyity that the former might have 
originated from bog iron-ore under the influenoe of cblorid of aodium at 
a high temperatore. The bog iron-ore oontaina, besides ozyd of iron, 
phoaphorio add, lime, sihea, titanio add, and carbonaceous orgaiuo substaiice& 
The latter ingredient might correspond to the remaikaible bituminous sab- 
stance of the magnetite beds, and the siHca^ Hme, and manganese might be 
BQppoeed to fcom, with ozyd of iron, the numerous compounds of the amphi- 
bole series occurring in the magnetite beds, while apatite and titanium ooat- 
pounds might also be derived from the constituents of bog-iron <xe. 

For the purpose of ascertaining the behayior of bog-iron ore when melted 
with chlorid of sodium, a direct experiment was made. The cooled mass 
presented cavities which, when the chlorid of sodium was dissolyed out, were 
found to contain apatite crfstals. The ore itself had become black, strongly 
magneti.c^ and had acquired such a hardness as scaio^y to be scratohed by 
steel, together wit^i a perfectly conchddal fracture. In the larger cavitiea 
the mass was covered with small, sharply-defined crystsJs, which, when ma^ 
nifled, were found to be regular octahedrous. The ore was, ther^re, actually 
ocmverted into magnetite, and the phosphoric add had separated as ^atite 
from the oxyd of iron. In a comparatiye experiment with bog-inxi ore 
alone it did not show any sign of fusion or crystallization ; the color, though 
dariEOned, was still brown. 

There is a great amount of evidence for the opinion that the blue tinge of 
some minerals, especially silicates and aluminates, is intimately connected 
with the presence in them of phosphate of iron, and that vivianite is the hy- 
drate of l^e compound, to which the colors of cyanite, sapphirine, spinel, and 
oorrendum, as wdl as fluorite and apatite is owing. The author having as- 
certained by analysis, the presence ci phosphoric add and iron in these min- 
erals, endeavored to obtain further evidence by synthetical experiments, and, 
first, to find whether the anhydrous phosphate of iron had the same oolw aa 
the hydrate. This was found, under certain conditions, to be the case, and 
the whole course of experimentation showed that phosphate of iron is capa- 
ble of produdng, in combination with alumina espedally, but likewise with 
other substances, a aeries of colors, of which the intermediate phase is pure 
blue ; on the one side the dark violet seen in some varieties of fluorite,' and 
on the other tiie bluish green of the apatite. In some instances these odors 
may pass, by a subsequent oxydataon, into yellow and red shades, like those 
so frequently observed m cyamte.-*.EawJwgr FhihaophdccU Journal 

MSNEBLAUR OF THE GOLD BEGIONS OF CALIFOENIA, 

Mr. William P. Blake, TTnited States geologist, in a communication published 
In SiUmum^s JowmaHy makes the following observations on certain of the mine- 
ral productions of California:— 

OrystaUine Gold. — Good crystalliaatlons of gold are comparativdy rare in 
Oalifomia. At Forest Hill, Placer county, an imperfect octahedral crystal of 
large size waa found last year. The plaoera are only partially deTek>ped fbr 
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a liduvt dlstanod abore $sDd below the basal ridgeii^ aad tlie pecoBarity of a 
seriea of similar parallel planes, lying filce plates one within the other is pro- 
sented. The dystal is elongated hi the direction of a line parallel with the 
basal edges and thus becomes a regular octahedron. 

The length of the longer base is one inch, and the siiorter seven-eighths of 
an in<^ I believe this to be the largest crystal ever reported; it vaasf be 
caUed a ekeleUm crystal on a grand scale, 

Arboresceni and DendrHic Gold — Placer (»wi^.— -Some of the most remark* 
able and beautifal specimens of gold ever seen, have been found at Irish 
creek, tin^e miles from Ooloma. They simulate the veined and reticulated 
appearance of leaves and more closely resemble the foHt^pe of the Arbor Vita) 
or the fronds of the most delicate ferns than of any otiier forms of vegetation. 
l%e filamentous and arboreso^t mafsses are frequently united to plates (as 
broad as the hand) whidi are covered with lines of crystallization and aro 
brilliant with numberless fbces of partly fi^rmed crystals. They are also com- 
bined with good crystals which are generally octahedral and have perfect 
feces. I have a very beautiftd specimen of this character in the form of a 
leaf: one side is beautiMly arborescent, and the other is studded with perfect 
octahedrons of various sizes and about twenty-five in ntmiber, including the 
fanallest They are geometrically arranged, all then* sbnilar edges being 
paiaDeL This is believed to bo the most remarkable and beautiful speci- 
men known. Its weight is 17 pwt. 10 grains. Length, two and one quar- 
ter inches, width, one and a half inches. One of the foliated specimens 
in my collection, bears a crystal having the form of a pentagonal dode* 
cahedron with cavernous feces. One of the largest specimens of this arbor* 
esoent and foliated gold that has been procured, was about twelve inches 
long and about four broad. A part of the specimen was a plate three or four 
inches long, covered with triangular marks ; the remainder was arborescent, 
and the whole appeared to have grown firrai one end. 

Another specnnen slightly different in its character, and probably from 
another locality in the vicinity, was ten inches long, three broad and about 
half an indi thick. It weighed 31 ounces, and was free flrom quartz; form- 
ing a most beautifal mass of a rich yellow color and a delicately marked sur* 
feoe^ consisting of a net-work of fibers. It ai^)eared like a bundle of broken 
fern leaves closely united together. These ^>edmens are evidently from a 
quartz vein, but although I have visited the locality, I have not been able to 
see the place from which they were taken, or to obtain any reliable informa- 
tion concerning their mode of occurrence and the associate minerals. Some 
of the foliated specimens were incrusted with a thick scale of sesquiozyd of 
inm. 

NaUve Copper amd Bed Oxyd of Copper. — When visiting Camp Tuma at the 
Jtmotion of the Golorada and the Gila rivers, in December, 1853, several large 
masses of superior copper ore were shown to me by the officers of the fort 
This ore was brought from the adjoining State of Sonora, Mexico, and the 
vein is reported to be near Altar. It is within the limits of the strip of ter- 
ritory recently acquired by purchase, and is therefore now in the United 
States. Spedmens are frequently brought in by emigrants who cross the Col- 
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orado at the ferry; below the fi>rt The ore is principally tbe red ozyd of cop- 
per aaaooiated with the pore metal and green crusts of carbonate. The sped- 
mens that I saw ought to yield about ninety per cent of pure copper. This 
is probably the ore that has recently excited so much attention in California^ 
and has been reported to be highly charged with gold. 

AnHmonff — Tulare county. — A large yein of- the sulfdraret of antimony (an- 
timony glance) exists in the high granitic range tibat borders the Tulare val- 
ley on the south. It is about eighty miles from Los Angeles and is most readily 
visited from the Tejon. By observatioiis with the barometer, I found the 
out-crop of this vein to be at an altitude of about 6000 feet above the 
seAb It is on the side of a precipitous ridge oi granite^ and not &vorably 
flitoated for examinalion^ Its thickness was estimated to be ten feet or more* 
A steep chasm or diannel extends from the top of the ridge to its base, and 
is partially filled with rocks and the debris of the vein. Solid blocks of the 
ere were found with this accumulation, having been broken out from the vein 
above; one of them was twentynseven inches long and sixteen to oghteen 
wide. 

The ore is associated with quartz, and where it has decomposed, an abund- 
ance of antimony ocher is found, together with crystals of selenita Speci- 
mens of quartz traversed by long prismatic crystals of the ore woe obtained. 

Chromic J^on — Monkrey county. — ^Massive chrome ore of excellent qualily 
was shown me in San Francisco and reported to be fKm a short distance 
south of the Mission of San Juan. It is an interesting feet that it is almost 
identical in its appearance witii the ore from ^^ Wood's pilf' in Maryland and 
like it, is partiy covered with green coats and crusts of emerald nickel 

80^ — Salt is found in small quantities as an incrustation or efflorescence on 
the son along streams or on the margins of ponds in nearly all parts of Oali- 
fi»nia. It appears to be most abundant in connection with the tertiary strata 
and in the streams that flow from theuL It is donbtiess the feet that a great 
part of the incrustations called soda^ consist principally of common salt 

Tviart aofuiniski — Qaityada, de las Uvaa. — ^There is a sznall shallow lake near 
the central part d this pass fed by q>ring8 and streams from the adjoining 
valleys and ridges which are partiy of tertiary strata. Durii^ the summer 
season the water of this lake evaporates, and its bed becomes covered with a 
white crust of salt which glitters in the sunlight like a field of snow. 

Tahcechaypah Pass, — ^A lake of a similar character to the one just described 

. is found in one of the elevated valleys of the Sierra Nevada near this pass. 

At another locality in that vicinity and near the margin of the Great Basin, 

salt occurs in a tiuck bed, from which one hundred mule loads have been 

taken, and carried to the Tox^jon Indian reservation for the use of the 

This salt is perfectiy white and amorphous, being reduced to a fine powder 
\ij simple pressure. It is suffidentiy pure for table use. 
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ICOHL ON CHLOBOPHYIX. 

ICOBL belieyes that the grains ot chloroph/ll do not belong to the temaiy 
Beries of prodncts at all, but oonast of a soft proteinons substance, related to 
albumen, in which in most cases one or more starch-grains are imbedded, and 
which owes its green hue to the presence of an extr^nely small quantity of 
green coloring matter, seeminglj deposited onlj or prindpaJly in its outer 
layer. By demonstrating the occurrence of chlorophyll in cells which con- 
tained no starch, or the growth of the green^ globules after the starch-grains 
have vanished, and in other cases the simultaneous increase of starch and 
chlorophyll grains in the same cells, Mohl has shown the groundlessness of 
Kulder's hypothesis, that chlorophyll is formed of starch altered by deoryda- 
tion, and that the evolution of oxygen by green foliage is merely the result 
of this supposed transformation of starch into green coloring matter and wax; 
and he maintainfl that, by appropriate evidence, he has abundantly demon- 
strated the principal mass of chlorophyll grains to consist of a substance allied 
to protoplasm, which certainly can not origmate from a metamcHphocns of the 
oonstitoents of staich. 

CHLOBOPHTLL EN* GBEEN* INPUBOBIA. 

Prince Sahn Horstmar has found that the green inftisoria which form so 
abundantly on stagnant water, when treated with alcohol, give an extract 
having all the properties of a solution of chlorophyll It gives the black band 
m the red part of the spectrum described by Stokes, as well as dispersion of a 
blood-red hghi The same result was obtained with an alcoholic extract of 
Spongia fluviatUis. — PoggendofrjPs Anmcdem^ vol xdii., p. 150. 

THJB ICOBA 13COIILSA-TBBB OF TBDB WJflsT IKDIES. 

Prominent among the trees which adorn the forests of Guiana, and which 
astonish by their profose verdure and gigantic size, stands the nugestic Mofa, 
the king of the forest Bising to the height of from 60 to 90 ^t before it 
gives out branches, it towers over the wall-like vegetation which skirts the 
banks of the rivers of Guiaoa^ fonning a crown of the most splendid &]iags^ 
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Ofonbadowing nameroafl minor trees and fi^w^^Mi, and hnng wiHi fianas in 
the ixm of festooDS. The lldn» of all ottifir trees of the forests of Guiaius Is 
pecaliaily adi^ted for naval architectore; and it is to be fiiond in sodi abimd- 
aooe that if onoe introdnoed for building material into the dodEyarda, there 
can never be any apprdtonaion tiiere would be a want of that timber which 
oould not be supplied. The wood is nncommonly doee-gmined, and gives 
scaroely room for a nail when diiven into it When cleaned of sap, it is 
dnrsble in any sitnatitm, v^ietiier in or o«it of the water. With this property 
it miites another of equal oonsideralaon to bnilderB— it is strong, too^ and 
not liable to splits has never been known to be subject to diy-rot^ and is 
considered, tfaereforo, by the most competent judges, to be superiw to oak 
and Aftican teak, and to vie in every leepecA witii Indian teak. The full 
grown tree will furnish logs from 30 to 40 <»r even to 50 foot in length,^ azid 
firom 12 to 24 indies square, taken from the mam stem, while l^e remain- 
ing portions are suited to various purposes of naval ardiitectore ; sadi, for 
instance, as keels, keelson^ stern-posts, flins, ribs, beams^ knees, breasts^ 
badoB^ etc. 

Thus wrote Sir Bobert Schombergh fifteen years ago. {J^ansadioTis of ih/e 
Umnaaan Society^ voL xviS., p. 207) and, in the same volume, that there mig^t 
be no difficulty of distbgoishing the tree in the search for it in oth^ countries^ 
Mr. Bentham, from spedmens sent by Sir Robert, publishes an excellent 
figure and botanical history, under the name c^ Mora Excdaa; for it had pre- 
viously no place in botanical works. It belongs to the natural order of 
LegvminoacR^ and to the same group or section as the well-known Ckasias, 
Yet it does not appear that the attention of any of our authorities or travelers 
has been directed to the commercial importance of this tree till very recently. 
The same tree has been found to prevail in certain localities of the Island of 
Trinidad. — JBcfoker'a Joumai o/Boiany, 

PECUUABITY OP THE REDWOOD (sEQUOIA) OF GAUFORNIA. 

AJb the meetang of the American Association in August, Mr. W. P. Blake 
showed the effect produced on the wood of the Sequoia by alkalies. The 
wood has a light red color, like cedar; but when it is washed over with an 
alkaline solution either of potash, soda, or ammonia, or lime-water, the color 
changes to a deep black, and the wood looks like ebony, but with a much 
more difltmct and beautiful grain. A decoction of the wood is also turned 
black by alkalies; and }Xt. Blake suggests that test papers for use in chemi- 
cal analysis may be prepared, which will be equal or superior to tumeric pa- 
per. When the alkaUne solution is weak, the color produced on the wood is 
not a deep black, but has a shade of red resembling old dark mahogany or 
rosewood. From the ease and cheapness with wfaidi the effect may be pro- 
duced on the wood, and the beauty of the panels thus treated, it will doubt- 
less become common to stain artides of furniture made of it in preference to 
covering them with paint This wood is now in constant use in California 
for building and carpentering^ and is sold at about the prioe of pme. 
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SUBSTrrCTBS VOB 00V93SR, 

liebig states that asparagus co&taiiis, m common vrith tea and oofTee^ a' 
prinmple wMoh he calls "tauridei" and which he considers essential to the 
faeallii of those who do not take strong exercise. Taking the hint from Baron 
Liebig, a writer in the London OwdeTwr's Chronicle was led to test asparagus 
as a substitute for cofEee. He says: " The young shoots I first prepared were 
not agreeable, having an alkaline tarte. I th^i tried the ripe seeds, and 
these, roasted and ground, make a ftill flavored coffee, not easily distinguished 
&T>m fine Media The «eeds are easily fireed fix>m Ihe berries by drying them 
in a cool oven, and then rubbing them on a sieve." 

There is in Berlm, Prussia^ a large establishment for the manu&cture of 
coffee from aooros and diioory, the articles beii^ made 8eparat^3rfix)m each. 
The (Moory is mixed with an equal weight of turnips to render it sweeter. 
The acorn coffee, which is made from roasted and ground acorns^ is sold in 
large quantities, and frequently with rather a medicinal than an economical 
view, as it is thought to have a wholesome effect upon the blood, particularly 
of scrofulous persons. Aoom coffee is» however, made and used in many 
parts of Germany fyt the sole purpose of adulterating genuine coffee. 

ON THB VABIETIES OP PLANTS WHICH CAN FUBNISH SIBEBS 
FOB PAPKE PITLP. 

The following paper was read before the British Association by M. CSUmsseo, 
well known in connection with the fiax-cotton experiment :-^ 

What paper-makers require is as follows: — 

They require a cheap material, with a strong fiber, easily bleached, and of 
which an unlimited supply may be obtained. I will now enumerate a fow of 
the different substances whidi I have examined fi» the pu]^)oae of discovering 
a proper substitute for rags. Bags containing about 60 per cent, of vegetable 
fiber mixed with wool or silk are regarded by tiie paper-makers as useless to 
them, and several thousand tons are yearly burned in the manu&cture of 
prussiate of potash. By a sinq»le process which consists in boiling tiiese ra^ 
in caustic alkali, the animal fiber is dissolved, and the vegetable fiber is avail- 
able for the manufacture of white paper pulp. Surat, or Jute^ the inner bark 
of Gorchorus indkus^ produces a paper pulp of ixLfsrior quality bleadied wilii 
difO^culty. Agave, Phormiwin iencaSi and banana kx plantain fiber (IfaniHA 
hemp), are not only expensive, but it is nearly impossible to bleadi them. 
The banana leaves contain forty per cent, of fiber. Flax would be suitable 
to replace rags in paper manufooture, but the high price and scarcity of it^ 
caused partly by the war, and partly by the injudicious way in which it is 
cultivated, prevents that Sis tons of flax straw are required to {HXKluoe one 
ton of flax fiber, and by the present mode of treatment ell the woody part is 
lost. Nettles produce 26 per cent d a Yety beautaful and easily Ideaehed 
fiber. Palm learres contain 30 or 40 per oent fiber, but are not easBy 
bleached. The Bromeliaoen oontain firom S6 to 40 par cent fiber. Bona- 
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parteajuneoidea oontams 36 per cent of l^e most beaatiM fiber known; it 
ooold not only be used for paper pulp^ bat for all kinds of manufactures in 
which flax, cotton, sUk, or wool are employed. It appears that this plant 
exists in large quantities in Australia^ and it is most desirable that some of 
our large manu&cturers should import a quantity of it The plant wants no 
other preparation than cutting^ drying, and compressing like hay. The bleach- 
ing and flfiiaMug it may be done here. Ferns give 20 to 25 per cent fiber, 
not eaiily bleached. Elquisetum firom 16 to 20 per cent inferior fiber, easUy 
bleached. The inner baik of the lime-tree (Tilia) gives a fiber easQy bleached, 
but not very strong. Althea and many Malvacese produce torn 15 to 20 per 
cent paper pulp. Stalks of beans, peas, hops, buckwheat, potatoes, heather, 
bnxmi and many other plants contain firom 10 to 20 per cent of fiber, but 
thehr extraction and bleaching present difficulties which will probably prevent 
their use. The straws <^ the cereals can not be oonverted into white paper 
pulp after they have ripened the grain, the joints or knots in the stalks are 
then so hardened that they will resist all bleadbing agents. To produce paper 
pulp finom them they must be cut green before the grain appears, and this 
would probably be not advantageous. Many grasses contain fix>m 30 to 50 
pe^ cent of fiber, not very strong, but easily bleached. Of indigenous grasses 
the rye grass contains 35 per cent of paper pulp; the phalaris 30 per cent ; 
arrenatherum 30 per cent; dactylis 30 per cent^ and carex 30 per cent 
Several reeds and canes contam firom 30 to 60 per cent of fiber, easily 
bleached. The stalk of the sugar-cane gives 40 per cent of white paper 
pulp. The wood of the conifer» gives a fiber suitable lor paper pulp. The 
leaves and top branches of Scotch fir produce 26 per cent of paper pulp. 
The shavings and sawdust of wood fhxn Scotch fir gives 40 per cent pulp. 
The cost of reducing to pulp and bleaching pine wood will be about three 
times that of bleaching rags. As none of the above named substances or 
plants would entirely satisfy on all points the wants of the pi^er-makersy X 
cxmtinued my researches, and at last remembered the papyrus (the plant of 
wiudb. the ancients made their paperX which I examined, and found to con- 
tain about 40 per cent of strong fiber, excellent for paper, and very easily 
bleached. The only point which \^as not entirely satis&ctory was relative to 
the abundant supply of it, as this plant is only found in Egypt I directed, 
therefore, my attention to plants growing in this oountry; and I found to my 
great satis&ction that the oommon rushes {Juncua effusua and others) contain 
40 per cent of fiber, quite equal, if not superior, to the papyrus fiber, and a 
perfect substitute for rags in the manufacture of paper, and that one ton of 
rushes containH more fiber than two tons of flax straw. 



HOOEBB'S PLA17TS OF BBITIBH rBn>IA AISCD THE HUCAIATAS. 

In the years 1848-60 an enterprising and perilous mission was undertaken, 
under government auspices, Dr. Hooker, of England, with the view of ex- 
ploring the botany of British India^ and collecting specimens of its plants. 
Starting firom Calcutta the traveler proceeded first to Behar, ascended the 
Soane TaUey, and crosaiBg the Eymor range to Mirzapur, descended the 
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QflCLges, and proceeded to Sikldm. The plants collected during this journey 
amounted to 1000 species. The summer of 1848, and the greater part of 
1849, were then spent by Dr. Hooker in the Sikkim and East Nipal Hima- 
laya^ during which time he botanized the whole country from the plains to 
the Tibetan frontier, with an assiduity that accumulated an herbarium of 
3,500 species ; and ui December of that year he was met at Dorjiling by Dr. 
Thomson, who had been botanizing in the plains and mountains of North- 
West India for seven years previously. Before quitting England, Dr. Hooker 
had already made a voyage to the south polar seas, with Sir James Clark Boss, 
in the fll-fiited Erebus and Terror^ and havmg published a Flora of the principal 
antarctic islands in a style of minuteness that signally qualified him for fur- 
ther research, the travelers met upon equal ground, so fer as experience and 
the scientific knowledge of their &v(»ite pursuits were concerned, and re- 
solved to botanize in company. In May, 1850, Drs. Hooker and Thomson set 
off together to the Elhasia Hills, where the summer was spent, their joint 
collection of plants amounting to 3,000 spedes, and in November of that year 
they visited ^Ihet and Cachar, and descending the Megna to the Bay of Ben- 
gal, proceeded to Chittagoi^, returning by the Sunderbunds to Calcutta. At 
Calcutta they embarked for England with an herbarium of 8,000 species of 
plants, comprising not only many varieties of most of the species, but also 
many individual specimens of most of the varieties. On the arrival of the 
travelers in England with so complete a collection of the plants of British 
India, formed as it was with a high philosophic knowlec^e of the variability 
of species, accompanied by drawings and dissections, and by voluminous notes 
indicative of distribution, habit, and structure, botanists were anxious that no 
time should be lost in making so unprecedented a mass of materials available 
to science. The enterprising botaoizers were not less urgent themselves to 
publish the firuits of their researches, but the labor of sorting and identifying 
the named species, and of unraveling the synonomy of each, to say nothing 
of describing those that were new, presented obstacles which only time and 
the command of considerable funds would enable them to encounter. The 
subject was brought before a Committee of the Natural History section of the 
British Association at the meeting of 1851, and the members were unani- 
mous in memorializing the Directors of the East India Company for their aid 
in behalf of the undertaking. The application was, however, unsuccessful, 
and Drs. Hooker and Thomson have since undertaken the task at their own 
expense, and as the first product of their labors have published, during the 
past year, a beautiful volume of 560 pages. 

To give an idea of the labor of these assiduous botanists in the field, we 
may mention that the specimens were all ticketed as they were collected, 
witii particulars of locality and elevation, and in Sikkim and the Khasia Hills 
600 specimens of wood were cut, palms, bamboos, and tree-ems being pre- 
served entire, while colored drawings and dissections of upward of a thousand 
species were made by Dr. Hooker from the living plants. But the work of 
collecting material in the field has been surpassed, even thus far, in extent 
by the labor of analysis in the closet. The number of books and periodicals 
in which Eastern plants have been described is immense, and all have to be 

16 
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oongolted and stadied. No less than 120 andiors' names are attadied to the 
430 species described in the present volume, and upward of 1000 yolumes 
will have to be referred to before the " flora*' is completod. A large propcnr- 
tion of the plants of India have, moreoTer, proved identical with those of 
other countries, and in every laige genus the authors have bad to make a 
critical study of the European, Siberian, Ohinese, and Japanese floras^ elicit- 
ing results of interest totally unexpected, and of the highest importance in 
their bearings on the science of botanical geography. 

FLAX AND HEMP CULTIVATION IN EUEOPB. 

The importance of the rettery system of treating flax, as enabling the 
grower to sell his flax-crop without becoming involved in the processes of 
steeping, ^drying and scutching, is evidenced in the &Gt that kuge retteries are 
now at work in England, Scotland, France, Belgium, Holland, Austria, Prus- 
sia^ and Bavaria. Fourteen steeping establishments are now in operation in 
Ireland, carrying out the modem patented methods of treatment In some, a 
portion of the straw is steeped in open-air tanks, but all of them press the 
flax-straw between roll^:^ after its removal from the ste^ and firom this 
treatment the fiber shows a marked improvement The present unmecbanical 
process of scutching seems to bo now getting some improvement, for the 
attention of very many inventors has been drawn to the subject The govern- 
ment returns show the number of scutching-mills In Ireland, in 1852, to have 
been 1,056 ; there having been, in 1852, but 966 mills. The Bdgimn, JJ^skruOor 
reports thus on the growth of hemp: — "Prom personal observation, I have 
arrived at the opinion that hemp can be only grown profitably in Ireland in 
the following manner: — ^It should be sown after potatoes, the field being 
thoroughly cleansed whUe dig^ng that crop. The hemp-crop can be followed 
by a flax crop. The hemp should receive some artificial manure — such as 
guano, or rape-cake dust — at the sowing period, to create a quick stimulus to 
the young plant, the manure to be implied with the seed. The seed should 
not be sown either broadcast or in drills, but with the usual wheat-sowing 
inachine, and covered crossways wilii the roller; or better still, plowed in, in 
the same way as wheat, along with the artificial manure, so that the crop 
will be in drills of three or four inches apart As only 140 plants at most are 
required per square yard, and each pint contains 10,5T0 seeds, it foUows that 
32 quarts would be sufficient quantity of seed per statute acre: but I would 
recommend an increase of one fourth that quantity for tbe fdlowing reaaons: 
— Experience has shown clearly that, although the female plant is the most 
vigorous at the ripening period, the male plant will take the lead until it 
arrives in blossom: that the male forms about one fourth of the whole erc^ 
and possesses little fiber, and that of inferior quality, reaching maturity fully 
four weeks before that of the ffemale. By pulling the whole crop at the ripen- 
ing period of the female, the male plant becomes valueless. By taking a 
medium — ^that is, two weeks after the ripening of the male, €Uid two weeks 
before that of the female — ^the valuable seed is sacrificed, and the straw steeps 
unevenly, with a mixed fiber of inferior quality. To obviate these evils, a 
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feiy simple plan may be adopted. By Bowing the crop in drills, as described 
above, a foartb of the pkmts can be easily removed; and as the male takes 
the lead, by simply pulling the most advanced plants at the time the crop is 
6 to 12 indies high, it will turn out an almost female crop, securing the great- 
est yield in both seed and fiber, without any after trouble in the treatment 
between the plants of each sex. Experiments have also proved the possibil- 
ily of taking off the seed by the ordinary thrRshing-machine, provided an even 
crop be obtained: and that tiie hemp-straw can be scutched in the conmtion 
flax-scntdung mill, by simply having the diameter of the beaters, to which 
the wipers are attached, enlarged. 

ON THE INFLUENCE OF LIGHT ON THE GERMJOSATION OF BEBDS. 

At the British Association, Dr. Daubeny gave an account of some experi- 
ments on the germination of seeds — ^the object of which was to determine 
whether the opinion that this process is most &vored by the chemical rays of 
light, be well founded or otherwise. Five sets of experiments were instituted 
for this purpose, in each of which firom 40 to 60 seeds, of several different kinds^ 
were exposed to the action of light transmitted through different media^ In a 
south aspect^ indeed, light which had passed through the ammcmia^ulphate 
of copper, and even darkness itself seemed more &vorable than the whdle of 
the spectrum ; but this law did not seem to extend to the case of seeds 
placed in a northern aspect^ where the total amount of light was less consid- 
erable. Kor did there appear to be any decided difference in those cases where 
the hand of light was different, the quantity transmitted being nearly the same. 
Ftool these experiments Dr. Daubeny deduces the condusion, that light only 
affects germination in so &r as it indjoces a degree of dryness un&vorable to 
the process; and this he believes to be accordant with the experience of 
maltsters. 

Dr. Gladstone stated that he had performed a series of experiments on the 
same subject, and had come to the same condusions as Dr. Daubeny. He 
found that plants growing tmder the influenoe of yellow light prodooed larger 
roots than those in othor colored light 

CULTIVATION OF QtriNA IBr JAVA. 

Some time since, mider the directicm of Professor Miquel, of Amsterdam, 
the Dutdi government undertook the cultivation of the Quina or Femvlan- 
baik-tree in Java. The experiment, by the last accounts, has proved en- 
tirely successfuL The young plantations established in the mountains thrive 
extremely well. Lately, M. Slarl arrived in Java with a whole sh^hload Ml 
of young pkints and seeds from Peru; so that in a few years Java will be 
able to supply almost as much qoina-baf k as is wanted, which is the more a 
matter of congratulation, as the quina forests in South Ajoerica are fast 
approaching their entire extermhiation. 
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ON THB BBLATIOK OF CELLS TO COKSCIOITSNISS AliD KDBODLAB 
MOVBMENTS. 

At the meeting of the British Association, Dr. Laycock oommunicated some 
of the yiewB he entertained as to the relations of cells to consciousness, and 
to the adaptation in the movements and functions of organisms to a definite 
object These phenomena are variously interpreted in relation to conscious- 
ness. While, on the one hand, it was a firmly established opinion that vege- 
table organisms had no sensation, although they adapted themselves, often 
with exquisite skill to external circimistances, of which Dr. Laycock adduced 
several examples — on the other, it was an equally fixed doctrine that the 
lower animal organisms (e. g.j insects) were as susceptible of pain as man him- 
Be]£ Now all these adaptive phenomena were manifested in the highest 
degree in that ultimate constituent of animated beings, namely, the micro- 
tacopic cell ; and that whether the oi^anism was unicellular, or composed of 
groups of individual cells, or evolved firom a primordial cell, there did not ap- 
pear the slightest ground for concluding that these were endowed with 
consciousness ; it followed, therefore, that the whole of their adaptive phe- 
nomena were the result of a force inherent in them, but distinct from mind. 
The entire structure of the higher organisms, whether vegetable or animal, 
being evolved out of cells, and the aim of their whole vital activity being 
directed to the attainment of the same object as that aimed at in cell action, 
viz., the well-bemg and happiness of the individual, it follows that in these that 
object may be aimed at wholly independently of the will or the consciousness. 
Such appears to be the case with vegetable organisms ; but to determine the 
presence or absence of these in plants, and even the lower animals, is necessar- 
ily beyond the reach of observation. It may be argued, indeed, from analogy, 
that titiey may possess a sense of pleasurable existence, inasmuch as such an 
endowment would be entirely compatible with that grand scheme of beneficent 
adaptation upon which all organisms and the entire creation are arranged. 
As to insects, experiments show that it is at least very doubtfid whether they 
feel pain ; while the infinite variety of instruments supplied to them to ad- 
minister to their own happiness, and the inherent skill which they display in 
the use of those instruments (illustrated by the mathematical accuracy with 
which the domestic bee oonstructs its hexagonal oeU), might serve m wme 
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proof <^ tibe pleasure they may haye in ozisteiioe. Dr. Laycock next pro- 
oeeded to place the seat of these adaptive movements in the cells of the ves- 
iccdar nenrine which constitate the ganglia of the nervous ssrstem, and to 
show that these could react as a co-ordinating apparatus upon the instrument 
provided by Divine Providence for the well-being of the animal. He stated 
that the seat of consciousness is ahnost universally acknowledged to be in the 
ganglia within the cranium of Yertebrata ; yet the headless trunk of a frog 
would leap away if it were irritated, or swim away if thrown into water. 
Hence the conclusion that the cells of the vesicular neurine act, under given 
drcumst^ces, as adaptively and yet aa unconsciously as in the lowest forms 
of animal and vegetable life. Dr. Layoodc then extended these views to the 
cells oonstitttting the vesicular neurine of the brain, and argued that it might 
fiurly be inferred, both d priori and from observation, that their widowments 
and works of action were not Inferior to those of the vesicular neurme in 
insects. It followed, therefore, that they also might act adaptively and in 
accordance vnth. their assigned frmctions independently of the will or con- 
sciousness of the individual To this automatic action (the link between 
man's spiritual nature and the external world) Br, Laycock referred the phe- 
nomena of mesmerism, electro-bicdogy, spirit-rapping, eta, and expressed his 
conviction that the derangement of ihe intellect which those phenomena im- 
{died oould not be altogether harmless, but might lead, and, indeed, had led 
to permanent injury to the brain. 

ANAI.TTIC MOEPHOLOGT. 

The following is an abstract of a paper read be£>re the American Associa- 
tion, by Professor Peiroe : 

Analjrtic morphology, said Professor Peirce, is the sciCTice of organized 
forms, whether those made by the Deity or those made by man. It seemed 
to him the only v^ay for us to understand the organization of the universe 
was that by which we must understand any human work. We would not 
understand a play of Shakspeare until we tried to construct it over again 
for ourselves. Then, and then only, could we understand how all the parte 
of the play belonged together. So vsith regard to the work of the Deity ; it 
was not possible for us to understand this as an organization until we looked 
at it from the point of view of the Creator. If it were possible for us to un- 
derstand at all the reason of our divisions, and what their nature really was, 
we could only do it by looking at it as the man who knew most looked at it 
That man, he thought, would make the world just as he saw it made, suppos- 
ing it to be a perfect work — a work worthy of being made by Divinity. 
Under that point of view, suppose that he, knowing noUiing of works of ar- 
. chitecture, should examine the details of bridges; he would find three forms — 
truss, arched, and suspension bridges. Considering himself as the maker, he 
would recur to the materials of which they were formed, and he would per- 
ceive immediately that wood, as a material, necessitated a truss bridge; stone, 
an arched bridge ; and iron, a suspension bridge. He would have to make his 
woik oorreBpond to his materials. He took it that the mjjn differenoe between 
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OTgtade and inoigaiuo straotares was that wliile an inoiganic stractnrd asoafe 
be in a state of unstable equOibriom, an ofganic stractuie must be in a state 
of stable equilibrium. This, he thought, was the fimdunental idea of the 
structure of ahnost all organic bodies, and to accomplish this the solid parts 
were connected together by someth^g moro or less approximating to a pei^ 
feet fluid. He would consider in the case of fluids what would be the grand 
daasification. He had demonstrated that there were but fiyur forms in which 
one fluid Ijing in another of equal specific grayity, as in the case of the em« 
biyo^ would remain in equilibrium and not crowd together in a sphere. The 
geometer as well as the naturalist was therefore obliged to divide tibk^ subject 
ukto four parts. One of them would be the fbnn of a ring radiating about its 
own axes, whldi he took to be the fundamental idea of the radiatab The 
aoollusoB would be represented by an eliptical cylinder, the form of their 
embryo; the articulata by a cylinder with constrictions at regular distances, a 
shape produced by the revolution of a wavy line round the axis of the cylin- 
der, and the vertebrata by a double cyiinder having a regular side and oorre- 
spending to the spinal marrow and the intestinal cavity. The length of the 
limb would be determined by the vibration of the pendulum. On the ways 
and means of locomoiion there were a great many different points on which 
light might be thrown by the gecxneter, not that the geometer had any right 
to suppose that he was getting at the flmdamental idea of the subject^ but he 
was assisting the naturalist 

Frc^essor Agassiz in commenting on this communication said that the work 
of the system was not ours, but our Creator's. We could not but come to 
the conclusion, from a consideration of the whole, that it was all devised in 
<xder to place man at the head, and millions of ages ago his coming was seen 
as the culmination of the thought which devised the fishes and the lowest ra> 
diata. When we came to the deep conviction that this whde was the com- 
bination of these &cts in a logical manner, and as whatever intelligence we 
had was derived fix>m Him and in His image^ that comddenoe made it possi- 
ble for us to understand His objects. 

ON THE DISTINCTIONS SUPPOSBD TO LTMTT THE YEGETj^JBLB 
AND ANIMAL KINGDOMS. 

The following is an abstract of a lecture on the above subject delivered be- 
fore the Royal Institution by Professor Lankester, F.RS. : — 

In commencing, the lecturer made some general remarks on dasafication, 
and pointed out the importance of accurate definitions in order to constitute 
the classes, families, genera, and species of the naturalist. The importance 
of defining species was greater than that of larger groups, because these were 
composed of species. As genera were collections of species, and fimulies 
collections of genera^ so the animal and vegetable kingdoms were but col- 
lections of species. The difficulty in distinguishing between the animal and 
vegetable kingdoms consisted in our imperfect knowledge of the diaracter of 
species which existed on what might be caQed the limits of the two king- 
doms. The history of the attempts at defining ainmals and plants, for iy»- 
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tenatio pnrpoNS, would afiEM tiie best idea of the nature of these dUfiooltiea. 
The definition of Linmeus, that minerala grow, plants grow and live, and 
animals grow, Uye, and feel, was fiist examined. In order to apply this defi- 
nition, the tonus growth, life and feeling, required explanation. Growth simply 
indicated incarease. The term life could not be defined in such a manner as 
to render it inai^licable to the physical phenomena of the inorganic world, 
and at the same time embrace the lowest forms oi organized beings. Feeling 
could not be defined so as to separate the movements eyinced by so many 
members of the vegetable kingdom, on the application of external stimulants, 
80 the morem^ts of the leaves of the s^isitive plant, and the dosingf and 
unfialding of flowers, fr(Mn those of the animal kingdom. Such were the dis- 
tinctions attempted to be made by one who disregarded the use of the mioro- 
Boope. 

One of the most obvious distinctions between the organic and inorganio 
kmgdoms was the {vesence of the cell in the former. Under some drcum- 
stanoes it was not easfy to detect the cell, as in certain fossils, and sometimes 
inorganio matter assumed a cellular form. Another distinction adopted by 
naturalists, even suice the general introduction of the microscope into natural 
history inquiries, was, that animals moved, while plants were fixed. This 
distSnotion, though applicable to the higher forms of plants and animals, was 
m<»e than ever applicable to the organisms which required the microscope to 
detect their esstence. Becent researches had shown that the motile tissues 
in animals were composed of the same substance that was found to be {Hresent 
in the cells (^ aU plants, and which under the names of nucleus, cytoblast, 
primoidial utricle, and endoplast, had been recognized by all vegetable physi- 
ologists. This substance composed of protein, was as actively motile in the 
l^ant as in the animal It was this substance that gave motUity to the cells 
of protococcus, the fibers of oscillaria, the spores of various Ocmfervas and 
fVmgi, and probably also to all other movements observed among plants. 
When cUia were originally discovered as the agents of movement in infusoria^ 
and upon the internal oi^gans of higher animals, they were regarded as 
(duuraoteristio of animal life. These organs were now known to be present 
in the zoospores of various Oonfervse^ and were active agents of movement 
in the Yolvox globator, of whose v^etable nature there could be but litUe 
doubt 

The possessioa of what were called esre-spots in doubtful organisms had 
been l»ought forward to decide the ammality of these beings. Such eye- 
QMto as present red points in certain stages of the growth of volvox, and 
other undoubtedly vegetable organisms, and according to Henfirey, were due 
to the relation of the contents of the cell to light, were in no way the 
agents of vision in the cells in which they are found. The definition oi Axvsr 
toUe, that animals possessed a mouth, while plants had none, had reoentiy 
been revived; and of all merely structural characters it was the one best 
suited to the purpose of the naturalist Until reoentiy the exceptions to this 
definition were numerous; but since the botanist had dsumed so lar(re a num- 
ber of mouthless inftisoria, it was more tiian ever applicable. Thore were 
however ezoeptione^ and these are found in the Foraminifera, and other low 
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organisms which have no permanent mouth. Some of these have the power 
of forming a temporary sac for the purposes of digestion. 

Chemistry had from time to time offered its aid to the naturalist. At one 
time the possession of cdbdoae by the vegetable kmgd<»n was considered dis- 
tinctiye, and the ready ap^^cation of iodine and sulphuric acid as the test of 
its presence rendered it an easily ascertainable diagnostic mark. Gettuloee 
has, however, been detected in some species of moUnsca and in the brain and 
spleen of man. Chlorophyll also appeared at one time to pronounce the 
presence of plants ; but this has been found in animal organisms. Starch 
was another vegetable product easUy detected by iodine, whose universal 
presence in the plant seemed to offer the best practical ch^nical test; but 
starch has been detected in the brain of man, and there is reason to suppose 
it might be very generally present in the animal kingdom. It was thus 
seen that no one point in structure or chemical composition could furnish a 
means of distinction. A physiological point of much mterest and importance 
had principally determined a certain number of botanists in claiming the Di- 
atomacea) and Desmidese as plants. In certam Confervse it had been ob- 
served that previous to the production of the zoospore two contiguous ceDs 
united, and each contributed its contents to form the germinating spore. 

Whatever might be the difficulties presented in any individual case, in the 
application of any or all of the before-mentioned distinctions, there was evi- 
dentiy a great antagonism or polarity exhibited by the animal and vegetable 
kingdoms, viewed as a whole. They were mutually dependent, attained 
the same end in their growth and organization, but by contrary means. The 
great ftmction of the animal tissues was the absorption of oxygen and the 
disengagement of carbonic acid. The great function of tiie vegetable tissues 
was the absorption of carbonic acid and the disengs^ment <^ oxygen. The 
processes in the history of the life of the two kingdoms in which these dis- 
tinctive functions appeared to be reversed, were not exceptions to the law, 
but were due to other agencies than those connected with the essential life 
of the plant or animaL Thus, carbonic acid was given out by plants at 
night during fructification and germination. In the first instance, the gas 
given out was that whidi has been taken up during the day, and was not 
decomposed by the agency of light In the latter instance, a process of exu- 
dation took place, in which the contents of the cells were undergoing changre 
independent of the life of the plant. The germ, during the growth of its 
cells, absorbed carbonic acid and gave out oxygen, as in the growth of all 
other vegetable cells. The development of the carbonic add arose from tibe 
decomposition of the starch and sugar of the albumen of the seed. In cases 
where animals had been found to give off oxygen, it was doubtfiil as to 
whether plants were not present, or even mistaken for animalcules. Atten- 
tion was drawn to the fact that in all cases vegetable compounds are formed 
from carbonic acid and water, or fh>m carbonic acid, water and ammonia, by 
the loss of oxygen. Acetic acid was referred to as an exoeptional instance; 
but it was shown that it was more probable, where acetic add occurred as 
the result of vegetation, that it occurred as a result of deoxydation than of a 
process of fermentation in which alcohol vras developed and subsequently 
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oxydiaed. An exoeption "vras also lefeired to in tbe koxdmI kingdom, in 
which M is supposed to be formed b^ the deozydation of sugftr, but attention 
was drawn to the iact that this process admitted of another explanation not 
opposed to the physiologico-obemicaL distinction pointed out These processes 
were furldier shown to be connected with the relations existing between the 
animal and vegetable kingdoma The plant was produced from mineral 
oon^x>undsr— carbonic add, water and ammonia— the substances out of which 
the animal was formed; and no instance was known of the animal appropri- 
ating and formmg organic substance out of these compounds. This was the 
diBtingiiishiTig feature of the life of the plant, and the liberation of oxygen 
gas its most constant result The appropriation of substances thus formed, 
and the unitii^ them once more to oxygen was the distinguishing feature of 
animal life, and the formation of carbonic acid gas its most constant result 
Hinor changes oocuired ; but these were the grand distinguishing features 
of the two kingdoms, the recognition of which by structure, function, or 
re#altB» oould atone enable us to distinguish between plants and animals. 

ON THB INPLTJBNCB OF INDtTSTEIAIi OCCUPATIONS ON THE 

EYES. 

The London Society of Arts some time since mstituted an inquiry respect- 
ing the effect of industrial employments on the bodily health of particular 
organs, and commenced their undertatdng with an inquiry into the **indu£k 
trial pathology of trades which affect the eyes." From a lengthened report 
on this subject to the Society wo make the following extracts. Mr. Dixon, 
surgeon to the Royal Ophthalmic Hospital gives as his opinion that weakness 
of sight, as a general thing, is owing to over-use of the eyes, and not to any 
special employment of them, since every day's experience teaches us that the 
most trying work for the eyes may be followed, provided due moderation is 
observed. 
^ Tailors, it is stated are most liable of any class to exhaustion of visual 
power from over-use of the eyes. Needlewomen and dressmakers come 
under the same head. It is suggested that needlewomen, embroiderers, etc., 
should work in rooms hung with green, and having green blinds and curtains 
to the window& In Ohma this rule is adopted by the exquisite embroiderers 
of that oountiy. Needlewomen would also find it greatly to their advantage 
to change the color of then* work as often as possible. The rcUumale of this 
18 found in the law that variation of stimulus is necessary to preserve the tone 
and health of any organ of sense, and that prolonged application of the same 
stimulus exhausts it 

Ix^urious consequences to the eyes often result from long continuance of 
work m the sitting posture. Congestive diseases of these oi^ns are mdi- 
rectiy attributable to this cause, whidti produces stasis of the circulation, in 
the abdominal organs, and secondary venous congestion of the choroid coat 

Among all daases of persons occupied in various ways upon minute ob- 
jects, instances occur m which the &tigue and distress of the eyes arises not 
80 muoh from the actual amount of work, as from the patient's attempting to 

16* 
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execute it, after a certidn time of life, without the assistance of glasses suited 
to correct the gradual change of focus which the eye itself undergoes. Some 
persons eyen in early life — ^in childhood — ^who have very acute sight for distant 
objects, require the aid of slightly convex glasses, to enable them to sustain, 
for any considerable time, the effort of observing minute objects which are near 
them. This assistance is still more frequently necessary in adults who have 
passed the ago of fifty. With convex glasses,* accurately adapted to their 
peculiar focus, such persons are frequently able for many hours to follow their 
occnpation of needlework, when, without such aid, their sight would wholly 
fidl after a few minutes* application. In a like manner, short-sighted persona 
suffer from attempting to work without suitable concave glasses. 

Dr. Caplin, of Manchester, says : — If we take the trouble to investigate the 
effect of light on the eye, we shall find that it is not so injurious as it is gene- 
rally thought. An organ, whatsoever it may be, is not injured so long as it 
can perform its functions with focility. The stress on the eyes results from 
want of lighiy and whenever the light fells on the object we want to see, and 
not on tho eyes themselves, it does not prove hurtfuL I have known many 
persons accustomed all their lives to most minute work, such as engraving, 
whoso eyes were neither affected nor Impaired. This feet is in accordance 
with tho law of physiology, by which the strength of an organ is in propor- 
tion to its activity. Oblique and bad light are the cause of affection. But it 
may be remedied by altering the window, or changing the place or position 
of the worker. The question whether the eye or any of the other organs of 
sense, is capable of improvement in proportion to its use, or whether like a 
human mechanical contrivance it wears out by employment, is a very serious 
one. A great deal of our conduct in daily life depends on the way we answer 
it to ourselves. It is probable that the " wearing out" contrasted in the 
popdlar saying, with "rusting out,'" is ofl^n falsely attributed to the human 
body, and that perfectly healthy organs are made more efftdent by use — ^pro- 
vided that such use does not diminish the nutrition of the system ; but at the 
same time local injury is certaiDly experienced in many parts of the body, 
especially the eye, by working too long hours. The explanation appears to be 
this, viz., that after the body has been long employed, sufficient vigor does 
not remain in each separate organ to enable it to do its duty — it can not be 
called healthy after the general strength is exhausted. Overworking the eyes, 
means working with tho eyes in an unnatural condition. 

In using artificial light, the light should be above the level of the fece, r.o 
■ as to allow, as in nature, the brow, the lashes and the iris to shelter the pupil, 
and thereby the expansion of the optic nerve from the direct rays. Neglect 
of this precaution is injurious in two ways: first, the influx of such rays con- 
tinued for a considerable period tends to exhaust the normal susceptibility of 
the retina; and, secondly, by eclipsing the brilliancy of the rays reflected from 
the work, so that the workman^ is induced to increase the light to a degree 
otherwise superfluous, dazzling and pernicious. 

The following suggestions have been made in regard to the prevention from 
injury of the eyes from artificial light 1. Color of the light To fully under- 
stand tie object to be attained, it is necessary to bear hi mind that daylight 
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TB ocmposed of three primary colon in the lollowiiig pfopcartioiis:— -yellowv 
3, red 6, blue 8. The red axni yellow rays are the most ezcLting to the eyes, 
and m proportl<»i as artificial light possesses them in excess, it is &tiguing 
and injurioos to those cffgans. The bad efifects^ however, may be obviated, 
Ist, by sonrounding the fiame with a chimney tinged pale blue; 2d, by sur- 
romidmg the light with a shade colored azure blue on the inner side. In 
these oontriyanoes the color of the light is improved by the addition of the 
deficient blue rays. 2. Position of l^e light. A fi:equent cause of the inju- 
rious effects of artificial light is the direct and concentrated manner in which 
it is peimitted to tail upon the eyes. No light should be placed in firont of 
the eyes, but it should be either above the head, or rather behind, and on one 
side^ so that the object can be well illuminated, while the eyes are fhlly 
protected from the heat and glare. 3. Unsteadiness of the flame. The 
steadier the flame the better for the eyes ,* lights should therefore have glass 
chimneys to assist combustion and prevent flickering. 4. Heat and dryness. 
This can not be avoided in rooms heated with hot air, nor where there are 
many lights; but it may be obviated by placing in some convenient situaticm 
a flat dish containing water ; and those engaged in work requiring a strong 
light should place a large wet sponge near them, to cool and moisten the air 
by evaporatioiL It may be also remarked that full blue and green glasses, 
which are often worn by persons having weak eyes, are highly objectionable, 
being <^ definite colors, and exciting complementary colors. Neutral-tinted 
glasses, being, as the name implies, oi no definite hue, screen the eye from 
all colors alike, and produce an effect most grateful to irritable eye& 

PEABLS AND PEARL-MAKINQ UST CHINA. 

The following informati<m respecting the method adopted by the Ohineee 
fi>r &cUitating and shaping the growth of the pearl in the pearl-oyster is com- 
municated to the Jotsmai of the London Society o/ArtSj by Dr. Macgowan: 

The practice of the art is confined to two coterminous villages near the 
district city Tehtsing, in the northern part of Chihkiang, in a silk producing 
region. In the month of May or June large quantities of the mussel (Mytilus 
cygnus) are brought in baskets from the Tah% a lake in Eiangsti, about 30 
miles dist^t, the largest among the full-grown being specially selected. As 
their health suffers on the journey they are allowed a few days' respite in 
bamboo cages in water before being tortured for the gratification of human 
vanily, when they are taken out to receive the matrices. These are various 
in form and material, the most common being pellets made of mud taken fix>m 
the bottom of water-courses, dried, powdered with the juice of the camphor- 
tree seeds, and formed into pills, which, when diy, are fit for introduction into 
the unfortunate subject Moulds which best exhibit the nacreous deposit are 
brought firom Oantoo, and appeared to be made firom the shell of l^e pearl- 
oyster; the irregular firagments thus procured are triturated with sand in an 
iron mortar until they become smooth and globular. Another class of moulds 
consists of smai images, generally of Buddha, in the usual sitting posture ; 
or sometimes of fish. They are made of lead, cast very thin by pouring on 
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ft bottd hftTiDg the nnpraaBioQ. Petrls bsTing tbeao fimnsliftTeecBC^ed mnGh 
surprise anoe they fixst attracted the attention of ibreignera a Ibw yeara back. 

The introdactUm of the peail nndei is an operation of oonsiderable deiicacy. 
The shell is gently opened with a spatnla of mothepof-peari, and the ttee pciw 
tion of the mottnsc is oarefolly separated fiom one sor&oe of the aheil with an 
iron probe ; the foreign bodies are thensuooessiTely introduced at the pomt of 
a biftiroated bamboo-stick, and placed in two parallel rows upon the mantto or 
fleshy sur&oe of the animaL A sufficient number having been placed on one 
side the operation is repeated on the other. Stimulated by the irritating 
bodies, the suffering animal spasmodicaJly i»r«6ses against both sides of its 
testaceous skelelxm, keeping the matrices in place. This being done the 
mussels are deposited one by one in canals^ or streams or pools connected 
therewith, five or six inches apart, at depths of from two to &ve feet^ inlots 
of firom five to fifty thousand. 

If taken np a few days afl»r the introduction of the mould these will be 
found attached to the shell by a membranous secretion which, at a later 
period, appean as if impregnated with calcareous matter; and, finally, layen 
of nacre are deposited around each nucleus, the y/rooeea being analogous to 
the formation of calculary concretions in animalfl of a higher deyek^un^t A 
lidge of mari generally extends from one pearly tumor to another, connecting 
them all together. 

About six times in the course of the peason several tubs of night^oil are 
thrown into the reservoir for the nourishment of the animals. Great care is 
taken to prevent goat manure fin^m Ming in, as it is hig^y detrimental to tibe 
mussels, preventing the secretion of good nacre, or killing them, according as 
the quantity may be great or small 

In November the shells are carefully collected by the hand, the muscular 
portion removed, and the pearls detached by a sharp knifo. If the basis of 
the pearl be of nacre it is not removed, but the earthen and metallic matrices 
are cut away, melted yellow resin poured into the cavity, and the orifice ar^ 
fully covered by a piece of mother-of-pearl. In this state these more than 
semiorbicular pearly pellicles have much c^ the luster and beauty of the solid 
gem, and are fiimished at a rate so cheap as to be procurable by all who care 
to possess them. They are generally purchased by jewelerB and others, who 
set them in tiaras, drdets, and various ornaments of female attire. Those 
formed on the image of Buddha are finished in the same manner, and are 
used as ornaments and amulets on the caps of young children. A few shells 
are retained, with their adhering pearls, for sale to the curious or superstitious, 
specimens of which have by this time found their way into the principal pub- 
lic and private caUnets of Europe and America Th^ are generally about 
*i inches long, and 5 broad, containing a double or triple row of pearls or im- 
ages — as many as 26 of the former and 16 of the latter to each valve. That 
the animal should survive the introduction of so many irritating bodies^ and 
in such a brief period secrete a covering of nacre over them all, is certainly a 
strikmg physiological fact Some naturalists, indeed, have expressed Strang 
doubts as to its possibility, supposing the pearis were made to adhere to tiie 
shell by some composition, but the examination of living q>ec5iBeos in differ* 
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eat stages of growth, hftving both valvM sfcnddad wiOi ptad^ has IbQ^ d«>^ 
onstrated its tnith. A tinge of yellow is found over the whole izmer siii&oe 
of some aheHs, ahewiog thst the moen rooent seoietiiQii of nacre bj the sufifer- 
ing animals was mmatural ; the flesh of ail, howoTer, is eaten. 

Above five thousand fioniUeB are r^resented as being engaged in this sin- 
gular touch of industry in the villi^es of Ohungkwaa and Sian-cfaang-ngan; 
tiiej, however, nuua4y drnve their sui^KNrt from cultivating the mnlbeny, and 
in rearing silk- worms, and other agricultural occupations. Those who are not 
expert in the mani^ment of the shells lose 10 or 15 per cenl by deaths; 
etben lose ncme in a whole season. 



NEW THEOET BESPEOTING THE CHOLEBA. 

A work of ocHisiderable importance has been pubUsdied in Germany during 
the past year by Dr. Max Pettenkober, bearing the title: '* Investigations 
and Observations in regard to the Propagation of Cholera, witii Reflections on 
tiie proper means of arresting its Progress.'* The author is Professor of Medio- 
inal Chemistry at the Unrversity of Munich, and has been employed by the 
government during the whole of last year investigating the progress and 
mode of propagation of the disease in the principal towns of Bavaria. The 
present work is the result of his and other physicians' researches, in the lonn 
of a report to the government, and has given such complete satis&ction that 
its gratuitous distribation has been ordered throughout the kingdom at the 
expense of the government 

The antiior advances no new theory, but jHoduces a volume of firsts of a 
most positive and conclusive character. These &ct8 could hardly have been 
ascertained with the same precision iu any other country ; for not only would 
it have been impossible to ascertain age, condition, mode of life, etc., of the 
flidc, but the patients themselves would not willingly have subjected them- 
selves to a similar oontroL Observations were made in Munich, Nuremburg, 
Augsburg, Wurzburg, Ebrach, Ingolstadt, Qaimeraheim, Battisbone, Fraun- 
stein, and Bwysing, and the author compares his results with the " Beport of 
the Mortality of Cholera in England, 1848-49," and the reports on the cholera 
in India, during the years 1817, 1818 and 1819, by James Jameson. He 
idK>wB conclusively that there is no contradiction in these reports—that the 
&cts aseertalned in India are precisely those which have been observed later 
in England, and but last year in Bavaria ; that any apparent contradiction is 
doe solely to accompanying circumstances by which the results were modified, 
•ad which in part are mentioned by the authors themselves. The &ots which 
Dr. Pettenkober claims to have fhUy established are as follows : — 

1. That it is not contagious, in the usual sense of the word; but that it 
can, nev^tbdess^ be caEried fix>m one place to another. 

2. That it ahrays follows the usual routes of commerca 

3. That no elevation above the level of the ocean, furnishes a guaranty 
against the disease nor is any depth neoessarily exposed to its ravages. 

4. That no oentagieus cholera matter is floating in the atmosphere, and 
that ooueqiieii^y the di aeaoo » sot propagated by csonents of air. 
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6. Thtt it is not ^ npng &I M tinoogh tfw y 
€. Tluil It is profMigmted tfaroag^ tfie eattlL 

7. That tfie eartii reoehres and derolops tfie dukn oontaghw from tiie 
czcraDieDtB oTdiflMfled pefsoosL 

8. Thai excrements fiom a diseased peraon tioown into a sink or privj, are 
eqiable of tnnsfiinning tiie whole mass into a heaiih of diolen oontngkm. 

9. Tbat the gases disengaged hy tfie deoo mp ueition of ofganic sabstaooei^ 
eqwdallj of excrements^ penetrate the earth, riss to tiie mnbce, and became 
then the canse of ferera and oicba^eaL 

10. That there has not been a sng^ case of cfaolfln ob serv wl in Bsraria 
that oonld not be traced to that species of infection. 

11. That the stook of persons afflicted with chdera^ or that pecoliarBpecieB 
of diarrhea which nsoaillT' inreoedes cholera, are more infections than those 
who are actoallj srazed With the disease. 

12. That cholera is always carried to a place where it has not yet appeared 
by a diseased person, and commnnicated throf^ excrements brongfat in con- 
tact with tiie earth; and that there is no other way of pnyagating- the dis- 
ease. Immediate contact with the patient, inhaling the air of tiie sick-room, 
washing of the dead body, nay, eyen dissecting it after death, does not comb- 
mnnicate the disease. 

13. Not ereiy species of earth acts on the process of deoompoBition in like 
manner, and the capacity fer qireading the contagion in the wmuiwap abore 
stated varies in consequence with the composition of the soils on which 
dwellings are bmlt On rocky foondation, granite or sandstone, diolera never 
becomes epldemia An aOovial soil, underlaid witii lime or day, or any other 
.ause which keeps the ground moist, may become a teeming womb fer the 
jholera contagion. 

14. The cholera poison may be in a person from one to twenty-eight days 
without manifesting itselC This feet furnishes a measure for the distance to 
which it may be carried from one place to another. 

16. The disease which is not communicated by contact is carried to the 
Inmates of houses, sleeping in rooms exposed to the cholera poison as above 
engendered. 

«iif ti^ *' 'Y^ " ^^^'^ " Loadoa, is mora intense and btal in the 
£^b^ <» olovaton^ it Trill, on investigation, be found that it is owing to 
toL^^^T!^' y '^^ '«"•' " ""^^ before it is deoompo«? or 
^^o^^a^d l^Tif wet «rfmnto pKH»« of Ifennentat^Dr. 
reu^DKODer roand some of the worst cauw^a r^r «v i ^^n v 

pririe-ofhonses still higher situatT^p^in^S^^^^J^ "" 
m. The upper houses were generally LefflpT'*'^*^""^^^ 

ride of lime only pE tlT^rlll^ ff "«^°* " ^""^ of iron. CJWo- 

18. When «K™ fi^^' w^^ "^^^^ *^ <*ol«» poison. 
priries of hotel. ^^^^^^"^ ^^ -'P-^ to^ the 
ongbt to 1«) dishilboted with TitoWlTi,^^ ^ ^ **P«^ to put np, 
.adoortdo-ofhon*.^^;:^^:^'^;;^^*^*-^^ mthero™^ 

™y«>e spread on p,peiP^^ exposed to 
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the atmo6phere. The ozone (electrified oxygen) thus given oxA is the best 

purifier of the atmoephere. 

19. Care must be had not to allow any linen to be washed whidi is soQed 
with the excrements of a cholera patient The process of maceration to 
which soiled clothes are usually subjected is capable of developing and com* 
municating tha disease in its worst form. Jameson found the same truth in 
1817, 18 and 19 in India^ without tracing it to its source. 

20. There aie no other sanitary regulations capable of preventing or arrest* 
ing cholera in ts progress, than those which have reference to cleaning and 
purifying those places which serve to collect or convey human excrements. 



OK THE ANATOMY OF THB TOBPSDO. 

Professor J. Wyman recently presented to the Boston Society of Natural 
History the result of some observations on the torpedo, well known for its 
electrical powers. His attention had been particularly directed -to the termi- 
nation of the nerves in the laminse which compose the efficient part of the 
battery. The plates consist of an exceedingly thin membrane which appears 
to be nearly iKxnogeneous, its sur&ce showing only traces of striations. On 
this membrane are distributed ultimate nerve fibers and capillary vessels. 
When the primitive nerve-tube reaches the plate it breaks up into numerous 
fibers, and these in turn subdivide and reunite so as to form a regular net- 
work over the whole sur&oe. Professor Wyman estimated the whole number 
of the plates at between 250,000 and 300,000. There were about 100 to the 
inch in each electric prism, which is less than the number counted by Mr. 
HuntOT, viz., 150 to the inch. The number of prisms in each battery was 
about 1,200, each prism measuring from 1 to 2 inches in height The inter- 
val between the plates was filled with a fluid consisting of about 90 per cent 
of water, containing albumen and common salt in solution. On examining 
the c(»itents of the stomach, it was found that during the process of the diges- 
tion of the bones, the calcareous matter was removed before the gelatinous 
matter was dissolved, and Br. Wyman had noticed the same result in the dis- 
section of other fishes. This is the reverse of what occurs in dogs and hyenas^ 
where the gelatinous matter alone is removed, the calcareous matter not being 
dissolved. The stomach of the specimen had been acted upon by the gastric 
fluid after death, and was perforated in its large curvature. Hydrochlorio 
acid was detected in its contents. 

Professor Sogers alluded to the analogy betweeen this animal battery and 
the ordinary metallic battery. The nervous tissue might act both as generator 
and conductor, generating in its minute ramifications, and conducting by its 
larger branchea The disproportionate quantity of nervous tissue would not 
be an objection to this, as batteries are constructed in which the copper-plate 
bears but a small proportion in size to the zinc, not more than one-twelfth 
perhaps, which yet exert a poweifhl effect, especially when a hot add is em- 
ployed 
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FOUNTAIN OF BLOOD IN B.OSDUUAS. 

In Ihe AamuU of SdenUfic Discovery for 1856, a deBcr^tkni derived tram 
SiBimim's Journal of the 8(H»Ued '^ Foantain of Blood,'* in Honduras, was 
gEVvn, wHhoofe any explanation of the obaeiTed phenomena.* In the Jonr- 
nal fi>r ICarcfa, 1855, a letter is published fixmi Mr. E. D. North, which solves 
the mystery of the i^ppearances observed. Mr. North says: "The brown 
liquid which flows ftom the cavern, according to my ezaminationfl^ must be 
a aoktHon of (he dung ofhaU, An examination of the liquid under the micro- 
floope^ even when excessively diluted with water, exhibits various portions 
of the harder and less destructible parts of insects, together with perhaps 
ooeasionftl fragments of small erostaoeaos. Sinoe the notice of the fountain 
mentions that the cavern is frequented by 'vast numbers of large bats (vam- 
pyies),' that *the liquid has the color, smell, and taste of blood,' (of oooise 
we may make large allovranoe for exaggeration^ and that 'dogs eat it eagerly,* 
we may conclude that the vampyres gorge thems^ves to such an extent 
that, as is common with all animals over-fed, much of their food passes with- 
out bemg digested. As to the statement that the 'blood' is found ' in a state 
of coagulation,' a phyaologist vnll withhold his belief until a careM examin- 
ation by one who knows what the coagulation d Uood really is. Evapora- 
tion and settling wiU reduce a solution of any dung to a semi-solid maas."— 
SiUiman^a Journal 



KXW MSTHOD OF PSESSBVINa ENTOMOLOGICAL SPECIMENS. 

Dr. Dommer, of Jersey City, has devised a method of preserving entomc^ogi- 
oal spedmens by inclosing them in small glass tubes, indosed and sealed by 
means of the blow-pipe. This renders the tube air-tight, and forms a reoep- 
tade well adapted for preserving insects without spirits, or drying, as in the 
ordinary way. 

Mr. W. S. Van Duzee, of BuSalo, N. Y., also proposes, in SiRiman^s Journal, 
the following method for the arrangement and preservation of a eabinet of 
insects. He proposes to take glass-stoppered jars with a large mouth, attadi 
to the under side of the stopper a rectangular strip of cork or soft board 
(whitened with paper or otherwise) as broad as the stopper and as long as the 
jar will hold; then arrange the insects on one side of this upright piece. The 
insects thus arranged would show flndy in a collection— could be always on. 
the shelves for exhibitions-would be perfectly secure fixxm uisects, even with- 
out camphor, though it may still be used — and the Jars could be eaoly opened 
and insects taken out for special examination. Moreoyer, he suggests thait 
the insects may be numbered on the opposite side of the board, and the names * 
of the spedes be given. 

Ifew Method of Freeerving Anaiomkal Specimene. — ^At a late meeCmgof the 
Franklin Institute, Philaddphia, Dr. John H. Britten stated that he had suo- 
oeeded, after a aeries of experiments, m preservmg a dissected leg^ retaining 
• 8m ^fMMfot iZ/* AiMf^io JMMPMry for 1866^ p. 8M. 
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the sAtoral size, fi>nQ, and appearance of the spedmen, bj coating it with 
gatta-percha from a sohition. The spedmen which was exhibited had the 
appearance of the -puieBt papter-machS preparation, and possessed the advan- 
tages of presenting not only the natural color of the tissues, but also the re- ^ 
lations of the musdes, nerves, vessels, eta 
For detailed account, see Proceed, Acad. Nat, Sciences^ FhiL 

ON TELE DSSTBUOnON OF iUABINE AISIMALS BT CHANGES IN 
TBMP!EIEATUKE« 

At a meeting of the Royal Sodety of Edinburgh, Hugh Miller called atten- 
tion to the extensive destruction effected last winter of the shell-fish on the 
coast of Scotland, by a severe frost — c(Hnddent at new-moon with a stream- 
tide. In some places the beadies were covered with tens of thousands, chiefly - 
of two spedes, a Solerij or razor-fish, and a Macira. Other species of shells, 
equally abundant and exposed to the cold, did not appear to suffer — ^at least 
to any great extent. This wholesale destruction by a fix>st, a few degrees 
more intense than is conmion, strikingly shows, how simply by slight changes 
of climate, induced by physical causes, whole races of animals may become 
extinct. 

Observations on (he Preservation of Marine AmmaJa in an ** Aquarium.^ — 
In a discussion on the above subject b^ore the British Association, Mr. War- 
rington stated that temperatures below 45^ destroyed many forma of animal 
Ufe, espedally Crustacea^ while a temperature exceeding 60^ Fahrenheit, was 
destructive of both animal and vegetable life. Too great &sqposcae to light 
was also destructive of creatures kept in the Aquarium. 

Dr. Fleming related, in connection with the subject of keeping animals in 
sea-water, that he had in his possession an Actinia^ originally captured by 
Sir John Dalyell, that had now been in captivity twenty-eight years. 

ON THB BOOSTING OF BIBDS. 

At a recent meeting of ^b& Boston Sodety of Natural History, Professor J. 
Wyman referred to the commonly received explanation of the manner in 
which birds retain their position in roosting. BoveUi attributed the bending 
of the toes to the mechanical action of the salient angles, over which the 
flexor tendons passed. Professor Wyman thought this gave, at best, but a 
partial explanation ; for, while roosting, the body requires to be accurately 
balanced, since, at every act of respiration, the center of gravity must neces- 
sarily be dianged, and the requisite adaptations can be effected by muscular 
action only. In ^ose waders whidi roost on one leg, the balancing of the 
' body beoomesa matter of still greater nicety ; and in these, too, tihe tibia is 
not flexed upon the tarsus, therefore the tension of the tendons, as stated by 
BoveUi, would not be effectoally produced. In bending the leg of a dead 
bird, the toes do not adapt themsdves to the surfeces on which they rest. Ho 
tlioagbt the explanation must be found in reflex muscular action, an explana- 
tinHi which had been suggested to him l^ Dr. S. Cabot 
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OK TBB &WS[Q OF XHX KOSQUITO* 

At a reoent fleeting of the Boetoa Society of Nataral Histoij, Dr. Dnrkee 
remarked that one of the most remarkable features in the aoatomj of i3jtB 
mosquito is, that the parts which constitute the mouth are elongated so as to 
form a beak extending horizontallj like that of some birds. The beak or 
tting is about half the length of the body, and to the unassisted eye appears 
to be very simple in its structure. When ezammed with the microscope, 
however, it is found to be composed of seven different parts, which are com- 
paratively stout on one edge. These parts vary in length, axid can be separated 
ftom each other without much difficulty They are broad at the upp^ part; 
where they are united to the head, and they gradually taper to a point One of 
the parts is a tubular canal or groove, in which the others are lodged when 
the proboscis is not in use. Br. Durkee stated that he had not been able to 
find any appearance of teeth, except on the two longest pieces ; in these he 
had found them near the tip. The two longest pieces, also, are marked by 
transverse lines, extending irom one edge to the other, throughout their whole 
length. 

02f THE ABTIFICL4X PBOPAGATlOlff OF BALKOK NSAB P3CBTH, 
BCOTLAND. 

At the last meeting of ibe Bsitiah Associatioii, Mr. Kdward A^^woith gant 
aa aocoont of some interesting experiments made ispm the river I5ay, goot- 
land, in respect to the artificial propagation o£ sahnon. The experiments 
were made upon the estate of the Eaii of Mansfield, by a oom^my of gen- 
tiemen associated for the purpose. A smaU stream Sowing into a iznU^poad 
offered eveiy feciHly for the equable flow of water through the boxes and 
pond. Three hundred boxes were laid down in twenty-five parallel rows, 
each box partly filled with dean gravel and pebbles, and protected at both 
ends with zinc grating to exclude trout and insects. Filtering beds were 
formed at the head and foot of the rows, and a pond for the reception of the 
fly was constructed immediately bek>w the hatchmg ground. On the 23d of 
Koyember, 1855, operations were commeneed, and by the 23d of Deeembw 
800,000 ova were deposited in the boxes. The fi^ were taken from spawn- 
ing beds in the Tay. So soon as a pair of suitable fish were captured, the 
ova of the fooude were immediately discharged into a tub one fourth fiill of 
water, by a gentle pressure of the hand fifom the thorax downward. The 
melt of tiie male was ejected in a sunilar manner, and the contoitB of the tub 
Btirred witii the hand. After the lapse o£ a minute, the water was poured 
ofi^ with the exception oi sufficient to keep the ova sobmeTged, and firesh 
water supplied in its place. This also was poined off and fi^sh substituted 
previous to removing the impregnated spawn. Thid ova was placed in boxes 
M nearly similar to what they would be under the oordinary courae of nataral 
deposltioa as posable, witii this Irapc^tuit advantage: m the bed of tiia river, 
the ova are liable to ii^lary and deetruciioa in a Ta|i«ty cf ways. Tbe alia- 
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TSal matter depooted m time of flood will often bmy the ovf^ too deep to ad- 
mit of the extricatiim of the young fiy, even if hatdhed. The impetuosily of 
the streams flooded will freqnentlj sweep away whole epsevmng beds and 
theu- contents. While deposited in boxes, the oya axe protected from injury, 
and their Tivification in large numbers is thus rendered a matter of certainl^, 
and the young 'ish are reared m safety. On the 31st of March, 1854, the first 
OTum was observed to be hatched, and in April and May the greater porticm 
had oome to hfe, and were at large in the boxes ; in June they were admitted 
into the pond, their average size being about an inch and a half in length. 
From the period of their admission to the pond the fry w^^e fed dally with 
boiled HTer, rubbed small by the hand. Notwithstanding the severity of the 
winter, they continued in a healthy condition^ and in the spring of tiie year 
1855 were found to have mcreased hi size to the average of three and four 
inches in length. On t^e 2d of May, 1855, a meetmg of the committee waa 
held at the pond, to consider the expediency of detaining the firy fcHr another 
year or allowing tiiem to depart. A comparison with the undoubted smelts 
of the river then descending seaward with the fry in the ponds, led to tiie 
conclusion that the latter were not yet anelts, and ought to be detained. 
Seventeen days afl;erward, viz., on the 19th of May, a second meeting was 
held, in consequence ci great numbers of the fry having in the interim as- 
sumed the mign^ry dress. On inspecti<»i it was found that a considerable 
portion were actual smelts, and the c(»nmittee came to the determination to 
allow them to depart. Accordingly the sluice communicating with the Tay 
was opened, and every fecility for egress afforded. Contrary to expectation, 
none of the fry manifested any inclination to leave the pond until the 24th of 
May, when the laiiger and more mature of the sm^ts, after having held them- 
selves detached from the others for sev^^ days, went off in a body. A series 
of sbnilar emigrations took place until fliQy one half -the fry had left the pond, 
and descended the sluice to the Tay. It has long been a subject of contro- 
versy whether the sahnon assume the migratory dress in the second or third 
year of their existence. In order to test the matter in the £edrest possilte 
way, it was resolved to mark a portion of the smelts in sudi a manner that 
they might eaaly be detected when returning as grilse. A temporary tank, 
into which the flsh must necessarily descend, was constructed at the jtmction 
of the sluice with the Tay; and as the shoals successively left the pond, about 
one in every himdred was maiked by the abscission of the second dorsal fin. A 
greater number were marked on the 29th of May tiian on any other day, m 
all about 1,200 or 1,306. The result has proved highly satisfectory. Within 
two months of the date of their liberation, namely, between May 29 and July 
31, twenty-two of the young fish so marked when in the state of smelts 
on their way to the sea, have been in their returning migration up the river, 
recaptured and ear^hlly examined; the concluidons arrived at are most grati- 
4ing, and prove what has heretofore appeared almost mcredible, namely, the 
rapid growth of the young fish during thehr short sojourn in the salt water; 
this feet may be considered as still fintber established by observmg the in- 
creased weight according to date of the grilse caught and examined ; tiiose 
taken first weighing 5 to 5i lbs., theri mcreasing progressively to t and 8 lbs. ; 
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while the one o^itared on Slst of July weighed no leas thea H Ihs. In all 
tiieee flah the wound caosed by maridng was covered with skin, and in eome 
ft ooating of ecalee had formed oyer the part Althon^ twentf-two on^ are 
mentioned, the taking of which rests cm indubitable evidence^ nearly as many 
more are reported from distant parts ; the weights and sizes of liiese haye 
not been forwarded. The experiment at Stormontfield has aJSbrded satis&c- 
tory prcK^ that a portion at least of the fry of the salmon assmne the migra- 
toiy dreas and descend to the sea shortly after the doee o£ the first year of 
their existence ; and what is &i more important in a practical pomt of yiew, 
it has also demonstrated the practicability of rearing salmon of marketable 
yaloe within twenty months from the deposition of the oya. A yeiy inters 
eeting question still remains to be solved. At what date will the fry now in 
the pond become smelts? Hitherto, they have manifested no disposition to 
migrate; and if the ailvery coat of the smelt be not assomed till the spring 
of 1856, a curious anomaly will present itself Some of the fry as smelts 
win, for the first time, be descending seaward, of the average weight of 2 
oz. ; some as grilse will be taking their departure to the sea ; and others still 
more advanced will even have completed their second migration, and return 
to the river as saknon 10 or 12 lbs. in weight It is much to be desired that 
the experiment at Stormontfield could be continued for a year or two longer, 
till the linkB in the chain of evidence now wanting to complete the natural 
history of the salmon should be obtuned. 

SHEW A2X1MA1S FBOH WESTERN AFEICA. 

At the recent meeting of the British Association, Mr. A. Murray read a 
T^taper " On the recent Additions to our Knowledge of the Zoology of Western 
Afiica^^^ in which he notices a new electric fish, called Malapterwus Benmeusis. 
Mr. Thomson, who has studied its peculiarities, states that its electrical prop- 
erties are made use of by the natives as a remedy for their sick children. The 
fish is put into a vessel of water, and the child made to play with it : or the 
child is put into a tub of water in which several fishes are placed. It is in- 
teresting to find a papular scientific remedy of our own anticipated by the 
unlettered savage. Mr. Thomson also mentioned an instance of the electno 
power of this fish, which may be worth mentioning. He had a tame heron 
which, having been taken young, had never had the opportunity of searching 
for and choosing its food for itself It was fed with small fishes ; and on one 
occasion there happened to be a newly-caught electric fish among them, 
which it swallowed but immediately uttered a loud cry, and was thrown 
backward. It soon recovered, but could never afterward be induced to dine 
upon Malapterurus. 

Among other intereetmg fish there isac^des ofLophius, or Mud-fish, 
which appears undescribed. The curious habits of this semi-amphibious 
&mily, of crawling out of the water, usmg their fore-fins like legs, and then 
sitting staring about with their great goggle eyes, is noticed as very marked 
in this spedes. If placed in a baain, it will crawl up the side^ and sit on the 
edge lookiDg about 
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ON THE PBODXrcnOlir OF LAO. 

At a meeting of the English Asiatic Society^ a oommxmicadon on the habits 
and uses of the lac insect^ was made by General Briggs. The name of the 
insect is said to have been derived jQrom the well-known Indian word lakh^ 
meaning, figuratiyely any veiy large amount, expressing the immense num- 
ber comprising each community. The lecturer noticed, in a general way, the 
aeveral insects which had been known in Europe for twenty centuries, as pro- 
ducing a red dye; but observed that the lac insect was* certainly a different 
creation. The insects are found upon and supported by a variety of trees. 
All plants yieldmg a milky juice served them for food; and it not unJfrequently 
happens that large trees are destroyed by swarms of these insects settling 
upon them. The natives of Indian in collecting the lac, destroy the insect; 
but Europeans, having found that its cells only are valuable, have devised 
methods for collecting the products without destroying the producers. The 
lac is found incrusted around Inranches or sticks, and is thence caUed stick-lac 
In this crude state it is sold by the collectors at jQrom a ferthing to a half- 
penny per lb. When separated fix>m the re^ous matter and pulverized, it 
becomes seed-lac. Other processes convert it into lump, plate, and shell lac. 
The preparation of lac for the London market is chiefly carried on in India by 
Europeans ; and its price varies fh)m eleven pence to two shiflings and two 
pence per lb., according to the locality or fibctory from whence it comes. In 
1809, the quantity impcHted into England was 40,600 lbs.; but during the 
last twenty years, the imports of lao-dye have increased 6*75 per cent, and of 
the shell-lac 2*75 per cent. The stock on hand in 1854 was 3,300,280 lbs. 
of lac-dye, and 2,368,150 lbs. of shell-lac. In India, as in England, it is used 
. as a dye for producing a permanent red color, and also as a pigment and 
varnish combined, which resists the effect ci cold water, and does not wear 
off. It is used, when colored with yeUow orpiment, for making bracelets, 
chains, and other ornaments, which are scarcely distinguishable in appear- 
ance £ix>m gold. Lao was first introduced into En^nd in the shape of seal- 
ing-wax. As a dye, it produces a color equal to cochinesJ, and is less liaUe 
to change firom wet; so that it is now extensively used in the dyeing of red- 
doth. It produces also the color called by artists lac-lake. SheU-lac, dis- 
solved in naphtha^ is largely employed by hatters in fi>rmmg the frame or base 
of the hat It enters largdy into all varnishes and French polish; but one 
of its most important uses is in the production of Mr. Jeffrey's valuable dis- 
covery called marine glue, which consists of a mixture of shell-lac and caout- 
chouc dissolved in naphtha Here then was an Indian product, which but a 
few years ago was unknown in England, but is now an article of very great 
importance. How many more articles of value produced in our Indian 
dommions may still be hidden from us, it is impossible to say; but it is to be 
hoped that the ignorance which stiU exists respecting them will soon be dis- 
pelled, and that improved communications, and greater intercourse with the 
people of that country, will make known to us other productions valuable 
alike to us and to them. In the oouiee of tiie lecture, Qenenil Brigga took 
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ooeastoa to stote that the laoqnered or japanned goods of CShina, Japan, 
Borneo^ etc., are not nuura&ctoied, as is generally supposed, fixnn the prodiio> 
tions of the lac insect, but from a vegetable production — a liqaor obtained bj 
making InoWcaii in thabaik of CBrtain trees. 

OK THE OPATB DTDIAIT, OE "BKAJEfr-WOlLOr." 

At areocnt meeting of the Boston Society of Natozal History, Br. ynnftland 
read the following paper, on a so-oaUed Opate Indian, exhibited in Boston, in 
September, 1856:—- 

This girl, who is 22 years of age, 4 ftet 6 inches in height, and of tiie 
weight of 112 lbs., is probabfy a msBo3bet of some Indian tribe inhabiting the 
Sierra Madie Mountains; these mountains run for the most part parallel to 
the Gulf of California, tiiix>ugh the Mezicaa States of Sonora and Cinaloa; 
their distance from the sea varies fix^m 200 to 50 miles, and in the neighbor^ 
nood of Maiwtlan they come still nearer to the coast This girl has been 
called an Opaie Indian; if she belong to this tribe, she is from the central 
part of Sonora. It has also been stated that she -was obtained from the 
Siena Madre fountains in Cinaloa, in the neighborhood (^Copula. This is, 
however, of little consequence, as the girl, without doubt^ belongs to some 
one of the Indian tribes between the Sierra Kadre Mountains and the Gulf of 
Califom^ in the Mexican provinces of Sonora and Cinaloa; and whatever 
may be the particular tribe of a scattered race T^dn may claim her, die is 
Just as modi a curious, rare and interesting iqyecimen of Aumontity. 

As to her tribe living in caves, in a naked state, on an equality with brotei^ 
and paitakmg of their food, that would degrade her to a level with the Bigger 
Indians of California, who^ though very degraded, are yet &r above the brutes. 
The locality of tiie Bigger Indiana is several degrees fturther north than the 
Sierra Madre range. This resemblance to tlie brute is mentioned, as the 
popular b^ief seems to be in her case, as in the Aztec children, that she is a 
specimen of a race, half human and half brute. 

The ghi is modest, playfol in her disposition, ptoased with playliiings, like 
a (^d, and at times rather hard to manage from her obstinacy and impulsive 
character. She is quite inteUigent, understands perfectly every thing said to 
her, can converse in English, and also in Spanish ; she has a good ear for 
music, and can sing tolerably well; she can also sew remarkably well; she is 
very fond of ornament and dress. Her appearance is &r less disgusting than 
the representations of her; tiie enormous growth of hair on tibte &oe^ and the 
prominence of the lips from diseased gums, give her a brutish i^fpearanoe. 
Her hair is long, very thick, black and straight, like that of the American 
Indian; the hair, of the same color and character, grows on the forehead 
quite to the eyebrows^ varying from <Hie half to an inch in length, having 
been partially cut off in the middle of the forehead: the eye-bsows are veiy 
ihidk and shaggy, and the lashes remarkably long: tiiie hair also grows along 
the sides and aloe of the nose, upper lip, cheeks and about the ears, which 
are large and with very large lobes: the chin is also weH supplied with a 
Mack fine beard or goatee^ two or throe inches long: the anns are hairy for a 
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w<Hnan, thoi3ghnotfb(rainft&; on oti^ parts of tike bodyth^e oaabeeaid 
to be no uniistial grow& <^ htdt» There k a great mammary deTolopment. I 
have measnred het head cai^fhQy, ax&d it doee not differ much fiom tLe aver- 
age <rf these laoes as given by Dr» a €L Morton. 
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Hiese medburementB are soinerwhat aj^roxiiaatlvey aa tbe integmnenta ove. 
the skull are pretematuratty thick ; she has, thepefiaro, a well-proportioifed 
though small biauif and is capable of (XHiaiderable cultivation. This head 
varies somewhat from that of an American Indian ; tiiere is no characteristic 
prominence of the vertex, no flatness of the occiput or forehead, no want of 
symmetry in the two sides : the shape of the cheeks and the complexion is 
hardly Indian. The spacie between the oxbits is large, the eyes are very blade 
and piercing ; there is no obliquity to be noticed as in the Kongol. The nose 
is fiat, quite unlike the aquiline nose of ike Indian, and yet not like that of the 
Negro. The mouth is very large, and the l^s prominent and rather thick ; the 
gums are in a curious corKlition, bemg swelled all round so as to rise above 
and conceal the teeth; they are not senaitiTe, and so hard as to allow her to 
crack hard nuts with th«nj the growth in the upper jaw is chiefly hyper- 
trophy of Hie bone, and in the lower jaw principally a disease of the gum 
resembling ^' vegetations." The mcdars, bicuE^ids, and canines are normal, 
tiieugh ^e latter are Imbedded in the abnormal gum, while the back teeth are 
behind it; she is said never to have had indaors, but that must be an ^ror, 
as ^bB has the stump of one even now in the u|^r jaw, and there is no reason 
to bdiieve that fib& had not the normal number ; this condition of the gums 
BHght readily cause the loss of the ea^xxsed firont teeth^ while the back teeth 
might remain sovmd. She has a decided chin which would indicate her hu- 
manity if notiiing else did. She has a well-lbimed arm, and a small aymmet- 
tioal hand; she ha» also small feet She is a pei£act woman in every reelect, 
performing all the functions of women regularly and naturally. 

She is evidentiy human, and nothing but human ; she is quite unlike the 
mixed African. Is she an American Indian ? It may be here remarked that 
her complexion, soft skin, haii; and shape of the bead, £eboe, and nose, remind 
one more of an A^tio tiian an American type; her disposition, too^ is 
mild and playfiil, her manners gentle and communicative, differing from the 
suUen^ taciturn, and fi>rbidding ways of the Indian. It is well known that 
some authorities maintain tiiat the California Indians are of Asiatic origin — 
MalayB who have been thrown in some way on the American shore from the 
Padflc lidands. The notion also prevails amcmg many of the tribes bordering 
on the Gruff of California (among the Ceris for mstapoe), that they are of Asi- 
atic origin. This girl seems eitiier of Astatic origin, or of Asiatic and Am^- 
oaa Indian mixed. She is no specimen of a degenerate raoe, but an exceptional 
flpecimea, such as occurs not ninfre<^ently in all races. Hairy women have 
lived bellsre her withotit any sai^iGson d brute paternity. The conformation 
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of her niOQdi, in lo ftr as it is abnormal, is more likely ^be result of diaeaae 
thanaduncterofatribe. The caoaea of these pecoHarities must be sought 
Ibr among those i^iich modifjr the prodocts of oonceptioa and impress various 
fimoied or real animal or vegetable resemblances upon the foetus in uteio; and 
iHiich, in some inexplicable way, seem to arrest or modify animal develop- 



THB HUHAK BJU'INA. 

In a memoir read before the Academj of Scienoes, September 26, 1864, by 
ViaSkm and H. MuUer, they announce some important Investigations relative 
to the structure, the connection, and the probable Amotion of the different 
parts of the retina. They describe the following layers: 1. Bods and cones. 
2. Nucleifcmn bodies. 3. Gray substance. 4. Expansion of the optic n^re. 
6. limiting membrane. Passmg over the last, it has' been discovered by 
KoUiker that the expam^n of the optic nerve is interrupted at the macula 
hitea, which exhibits no trace of nerve-fibers, while the nerve-cells form there 
a very thick layer of 9 to 12 superimposed rows. In othw parts the terminer 
tion of the nerve-fibers d the retma directly in the nerve-cells has been 
fiilly confirmed, the fibers bec(»ning contmuoos with the processeia^ 1 to 6 
in number, whidbi these cells present, resembling entirely the prolongations 
of the ganglionic ooipusdes of the brain and nervous gangliiib The nerve-fibers 
may, therefore^ be said to originate fix>m the nerve-cells. The cones (hitherto 
impetfoctty described) are thicker and shorter than the rods, on the inner part 
of which they are placed ; they present externally a prolongation resembling 
a short rod ; they are pretty regularly set, and at the macula lutea, where the 
tods are entirely wanting, the cones are abundant and &xtm a continuous 
layer. From the internal part of each cone and rod there proceeds a fiber 
which passes through all the layers of the rotinsy and becomes lost on the 
inner sur&oe of the limiting membrane. These fibers, first observed by H. 
duller in animals, are in relation with the nudeiform bodies ; they have been 
named "fibres radiares," and are probably of great imp(Mrtanoe in regard to 
the functions of the retina. 

From their observations the auth(»8 conclude that the nerve-fibers of the 
retina do not serve for the objective perception of light, because they are de- 
ficient at the macula lutea^ where vision is acute, and because the optic nerve 
itself is insensible of luminous impressions. It is improbable that the nervc- 
oells, or nuddform bodies which exist in several superimposed rows, can give 
rise to any very exact visual impression. The cones and rods remain, there- 
fore, as the most likely parts to receive the impression of light, of which the 
Mosaic-like disposition would render the sensation as definite and exact as 
possible. The authors, however, have not completely demonstrated the con- 
nection by which such impressions could be transmitted to the fibers of the 
optic nerve; but they suppose that this communication takes place, Ist^ by 
means of the radiaay fibers, ^diich connect the cones with the nudeiform 
bodies. 2d. By means of the processes of the nudeifonn bodies, which be- 
oaming continuous witii the external p r oo o as oo of the n6rveK)eilla, would com- 
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pleto the <xwmnniiicatlan from the nudeif<nm bodies to the nerve-fibers of the 
retiiuL However this may be, the aath<»rs conclude that the nerve-cells are 
the organs for the direct sensation of light, either immediately or by the inter- 
Tentbn of the cones, rods, and radiary fibers; that these cells form a tme 
ganglion or nervous center, and that the optic nerve serves merely to transmit 
the sensataons fix>m the center to the oigan of intelligence and consdousness; 

OBSERVATIONS ON THE STETJCTURE 01* HAIE. 

Mr. Browne, of PhUaddiphia^ well known for his researches and theories on 
the constitution of animal hair, has applied his theory to the quesl^on whether 
the people whose remains are found in the mounds are identical with the ex- 
istmg race of American Indians. Bis conclusion is, that they are^ which he 
founds up<m tiie identity of form between the horizontal sections of the hair 
of the former and that of hundreds of specimens of the latter. 

Mr. Browne divides the hair of the human fiunily into the cylindri<»l, the 
oval, and the eccentrically elliptical, as characterizes the various races. Mr. 
Browne has examined the hair of the mummy of a young American Indian, 
supposed to be a female of about ten years old, from Pachacamack, Temple of 
the Sun, five leagues fiom Lim% Sbutii America. This cemetery has not been 
used since the Spanish conquest, previously to which (according to Herrera) it 
was kept sacred for the nobles and other dignitaries of Pern. The hair of 
this Indian, which is in good preservation, is cylindricaij diameter 1-364 of an 
inch. Mr. Browne has also examined eight other ancient specimens of In* 
dian pile, and finds similar results. 

On the other hand, he has submitted to the most critical investigation the 
hairs found upon the mummies of Egypt and Thebes, and has found them to 
be oval, without a solitary exception. 

These observations of Mr. Browne bear upon the very interesting question 
in ethnology, as to the origin of the aboriginal inhabitants of America. Pro- 
vided t^e hair theory be true^ the &vorite doctrine with many, that the In* 
dians of this continent are desoended from the Asiatics, must be fiUse. 

ON THE OVA OP THE SALMON. 

A paper has been presented to the ICoyal (English) Society by Mr. Hogg, 
on the " External Membrane of the TJnimpregnated and Impregnated Ova 
of the Salmon." Mr. Hogg commences by mentioning the opinions which sev- 
eral authors and physiologists hold with regard to the penetration, by the fe- 
cundating prindple of the milt of the male salmcm, the semen of the common 
ttog, rabbi^ and other animals, through p<»es or cells, or even through a deft 
or aperture^ in the exterior membrane or envelop of the ova of the females ; 
and then showed that the numerous spermatic animalcules, or spermatozoa^ 
which abound in the milt and liquor seminis of the males, constitute the sole 
fecundating agents. With a view of ascertaining, if possible, the existence 
of any pores or aperture in the external membrane of the ova of the salmon, 
as weU the unimpregnated as the impregnated, Mr. Hogg magnified portions 

16 
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«f their membraneB mider a good aaioroBo o pe^ bat ww not aUe to peroeiveaiiy 
whatever, the membraae presenting a transparent plain tissue. He alao ex- 
amined some of the entire oya, contained in both phialSi with a powerfhl lens^ 
without detecting any deft or orifice^ the absence of which, indeed, oonfinna 
Mr. Newport's careM examination of the envelops of the ovmn of the ftog; 
Mr. Hogg condnded bj stating that the latest diacoveiy of tins lamented 
physiologist, which he made known on the 18th April of last year proved 
that the spermatozoa do not reach the interior and yelk of the frog's ovum by 
any aperture in its envelop, but that they penetrate forcibly the veiysubstanoe 
of the envelop wherever they may come aoddentaily into contact with it 
This fact will also account for the non-appearance of any special pore^ or deft 
or orifice, in the envdoping membrane of the ova of the salnuHL 

SABDINES IN CALIFORNIA. 

Myriads of sardines abound along the whole southern coast of California 
The bay of Monterey has especially become femous fw its abundance of this 
small, but valuable fish. It is a matter of surprise that the taking and prep- 
aration of this fish, which enters so largely into the commerce of the world, 
has never been attended to as a source of revenue and pix^t there, to supply 
the home demand, instead of importing, as is now done, some 8,000 or 9,000 
cases. — Jaumai of ihe Society of Arts, 

CUKIOUS HABIT OF A CAUFOENIA WOODPECKER. 

Mr. John Oasedn, in his beautifbl work on the birds of California and Tezas^ 
notices a curious habit of a spedes of woodpecker fixxm California^ the MeHao' 
erpea formidvoruSf of storing away a supply of food for the winter in holes 
made for the purpose in the bark of tree& He says : ** In the autumn this 
species is busily engaged in digging small holes in the bark of the pines and 
oaks, to receive acorns, one of which is placed in each hde, and is so' tightly 
fitted or driven in as to be with difficulty extracted. Thus the bark of a large 
pine, forty or fifiy feet high, will present the appearance of being studded with 
brass nails, the heads only being visible. The acorns are thus stored m large 
quantities, and serve not only the woodpecker in the winter season, but are 
trespassed on by jays, mice^ and. squirrels. 

1 

. ON THE BIRDS OF THE UPPER AMAZON. 

At a recent meeting of the London Zoological Sodety, Mr. Gk>uld exhibited 
U the meeting a portion of a collection of birds, formed by Mr. Hanxwell, in 
a district lying on the eastern side of the Peruvian Andes, in the ndghW- 
hood of the river XJcayali, one of the tributaries of the Upper Amazon. Mr. 
Gould observed that the exploration of this district had been one of the ear- 
liest objects of his own ambition, but that, until within the last few years, no 
naturalist had visited it. The splendid collection sent by Mr. Hauxwdl, of 
which the birds exhibited formed a part, fiiUy h(ae out the antidpations en- 
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tertained hf Mr. Gould that, when explored, it woiild prove one of the richest 
and most interesting ornithological districts with which we are acquainted. 
Among the birds exhibited were some CotingcUf differing from the ordinary 
species found in the lower comitries of Brazil, and remarkable from the splen- 
dor of their coloring, together with species o{ JPlumicercuaj Bhampliocekts, eta, 
of the most dazzling brilliancy. As a contrast to these Mr. Gould exhibited 
a series of dull-colored birds {Thcmvnophili% also contained in the collection, 
and remarked that this striking difference in the coloration of birds hihabiting 
the same locality was due almost entirely to their different degrees of expo- 
sure to the sun's rays ; the brilliantly-Kxdored species being inhabitants of the 
edges of the forest^ where they fly about among the highest branches of the 
trees, while the others form a group of short-winged insectiyoious birds^ 
whidi inhabit the low scrub in the heart of the dense humid jungle, where 
the sun's rays can rarely, if ever, penetrate. Mr. Gould also remarked that 
the colors of the more brilliant species from the banks of the XJcayali, a dis- 
trict situated toward the center of the South American conti|ient) wertf fiir 
more splendid than those of the species which represented them in countries 
nearer to the sea ; and from this circumstance he took occasion to observe 
that birds from the central parts of continents always possess more brilliant 
colors than those inhabiting insular or maritime situationa This role applies 
even to birds of the same spedea — ^the tits of central Europe being &r 
brighter in color than British specimens. Mr. Gould had observed a like differ- 
ence between specimens of the same species inhabiting Van Diemen's Land 
and the Continent of Australia. He attributed this principally to the greater 
density and cloudiness of the atmosphere in islands and maritime countries ; 
and in further illustration of the influence of light upon color, he remarked 
that the dyers of England can never produce tints equal in brilliancy to 
those obtained by their continental rivals, and that they never attempt to 
dye scarlet in cloudy weather. 

NEW GENEBIC TYPE OF FISHES. 

At a meeting of the Galifi>mia Academy, February 26, 1855, Dr. Ayres 
presented a specimen of a new generic type among fishes, which has been 
named anarrhicMiya occdlakta Ayres. It has a very long body in proportion 
to its thidmess^ being nineteen times the length of its greatest thickness^ thus 
resembling the eel, but in other respects it is very different It is veiy rare; 
only two specimens of it have yet been seen. 
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KXPLORiLlIONS IN CBNTRAL AFRICA, 

Tbr present age, says the New Tork Tribune^ is emphatically the age of 
geographical disooyery. At no period smce the days of Oolnmbtis and Cor- 
tez has tiie thinst for exploration been more actiye and imiyersal than now. 
One by one the outposts of barbarism are stormed and carried; adyanced 
parallels are thrown np, and the besieg^g lines of knowledge, which, when 
once established, can neyer be retaken, are gradually closing around the yet 
nnconquered mysteries of the globe. Within the last twenty-fiye years all 
the principal features of the geography of our own yast interior regions haye 
been accurately determined ; the great fields of Central ABia haye been tra- 
yersed in yarious directions, firom Bokhara and the Ozus to the Chinese Wall; 
the half-known riyer-systems of South America haye been explored and sur- 
yeyed ; the icy continent around the Southern Pole has been discoyered ; the 
Korth-westem Passage— the ignus-fatuus of nearly two centuries — ^is at last 
found ; the Dead Sea is stripped of its fiibulous terrors, the course of the 
Niger is no longer a myth, and the sublime secret of the Nile is almost 
wrested from his keeping. The Mounttdns of the Moon, sought for through 
two thousand years, haye been beheld by a Caucasian eye ; an English 
steamer has ascended the Chadda to the frontiers of the great Kingdom of 
Bomou ; Leichardt and Sturt haye penetrated the wild^ness of Australia ;: 
the Russians haye descended from Irkoutsk to the mouth of the Amoor ; the 
antiquated walls of Chinese prejudice haye been cracked and are &st tum- 
bling down, and the canyas screens which surround Japan haye been cut by 
the sharp edge of American enterprise. Such are the principal results of 
modem exploration. What quarter of a century, since the form of the earth 
and the boundaries of its land and water were Imown, can exhibit such a Ust 
of achieyements 7 

Of all the more recent schemes of exploration none approaches in interest 
and importance the expedition to Central Africa, which has now been carried 
on for nearly six years under the combined patronage of the English and 
Prussian goyemments. Notices of the progress of this expedition haye from 
i jTnfl to time been giyen to the public. Piece by piece, with long inter- 
Tals between, the story of its difficulties, its dangers, its defeats, and successes 
has been transmitted across the Sahara^ from whose ftirther bourn so taw 
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insfdeni nlani, and for & kag time its UrnSi &to seemed to hAng by a thread 
wludi the slightest chance m^ht snap. One after one the intrepid explorers 
sickened and died, and when, a jear ago^ it was reported that Dr. Barth, the 
last remaining member of tlie original company, had been murdered in Tim- 
bnctoo^ the world was ahnost ready to believe that the Central African seeret 
was bat a lure to tempt brave men to their destruction. 

But the truth is, this expedition seems destined to become the turning point 
in the history of African exploration. After much disaster, it is at last suc- 
oesafiil beyond aU expectation. On ^e moraing of the 8th of September Br. 
Barth landed at Marseilles, precisely five years and nine SMmths after his de- 
parture from that port in 1849, on his way to Tripoli to join Mr. Richardson, 
who had command of the expedition. The intervening period contains a 
history of greater peril and privation, greater hazards, and more wonderful 
escapes, greater disappointments and more complete triumphs, than has ever 
fiiUen to ihe lot of any African traveler. As the return of Br. Barth may be 
looked upon as the termination of the original expedition, notwithstanding 
Dr. Yogd still remains to attempt fhrther discoveries, we proceed to give a 
brief outline of what it has acoomplished. 

The widertaking originated with Mr. James lUchardson, who had previously 
explored the northern part of the Sahara. In the summw of 1849 he re- 
ceived a commission from the British Gov^nment to vimt Central Africa on a 
pditical and ooomiercial mission. Drs. Barth and Overwegi who were highly 
reoonmieQded by Humbddt, Bitter, and £incke, volunteered to accompany 
him, the former as antiquarian and philologist, the latter as naturalist, on oon- 
diticm that the Briti^ Government should defray their expenses. Their offer 
was accepted, and an appropriation of $4,000 made icx them, in addition to 
which they received $3,000 from the Geographical Society of Berlin, the 
King <^ Prussia and other sources. The explorers met at Tripoli, where ^a&y 
were delayed some time for the purpose ctf having a boat constructed for the 
navigation of Lake Tsad. Einally, on the 30th of Mardi, 1850, the party 
started, comprising a caravan of forty eamels, with which they joined the 
great semi-annual caravan to Bomou. 

On the 6th of May they reached Mourzuk, the oi^ital of Fezzan, where 
they were obliged to await the arrival of a chief of the Tuarick tribe, who 
was to escort th^n to Ohat Instead of following the caravan route from 
Mourzuk to Central Africa by way of Bilma^ th^ detennined to proceed 
from Ghat in a south western direction through the unknown kingdom of 
Air or Ashen, which had never been visited by Eurc^teans. Dr. Barth, in at- 
tempting to expk^e a group of hills near Ghat, called Kaar J^jenovn, or the 
Palace of Demons, lost his way and remained tw^ity-eight hours in the des- 
ert without water. His tortures were so great that he opened a vein and 
drank his own blood. The Tuaricks considered his preservation miraculous, 
as they bad never known any one to survive more than twelve hours' depri- 
vation of water. 

Leaving Ghat cm the 25th of July they oontinued their journey southward 
thxooe^ unex{dored deserts, and m a month reached the frtmtiens of Air. 
Bwe^ after bebig ay^Ksked by TuaiidiB, threatened with death by the fi^^ 
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Modem priesH ^^^k) were determined tliat no Inildeb ahoold pa» tfamg^ 
Ifaeir ccnntryr, and ezpooed to demands finr tribute from En-noor, the sultan 
of the kingdom, tfaej were obliged to remain for moie than three months 
awaiting a safe opportonitj' to proceed fbrther. During this time Dr. Berth 
made a Joumej^ to Agadei^ the oapital <^ Air, ft dty ocintaining 8,000 inhftbi- 
tants, situated in ft rich and beantiftil yallej. The entire kmgdom ocmtams a 
population of tO,000. The cUmato is healthy for Europeans. The inhalnt- 
ants appear to be a branch of the Tuarick or des»t tribe mingled with the 
race of Sondan. They are taU and finelj formed, and some of them are quite 
Buopean in foatores and oomplezion. 

Alter ft period of great unoertainty and anziely, the trarelen finally won 
the good-will of Sultan Kn-noor, who eaoorted them over the remaining por- 
tions of the desert into Soudan, on the borders of which they airiyed on the 
1st of Januazy, 1861. At the village of Tagelal, in the country of Damergou, 
they separated, and, in order to explore as much of Soudan as poasible, took 
separate routes, maJdng Kuka their place of rendezvous. Mr. Bichardson 
took the direct road, by way of Zmder, the capital of Damergou, while Dr. 
Berth set out for Kashna and Eano. Mr. Bidiardson remained nearly a 
month at Zmder, and oontinued his journey, encountering no difiBculties on 
the way until the dose of February, when he foil sick at a village called Un- 
gnrutua, only six days* journey from £uka. From his journal, which has 
since been published, he seems to have suffered severely from the heat and 
the ihtigue of travel He never rallied, but gradually became weaker, and 
died on the 4th of March. Dr. Berth did not bear of his death unta the 25ih 
of that month. He immediately hastened to Ungurutua^ and succeeded in ' 
savuig the papers <^ the lost leader, which were forwarded to England, and 
have since been published. 

Dr. Berth, on wh<Mn the management of the expedition now devolved, 
hastened on to Sluka> where he arrived on the 2d of April He was very 
hosfrftably received by the Sultan, and received a loan of $100 from the viz- 
ier, without which aid he would have been greatly embarrasBed, as the exp&> 
dition was completely disorganized and its means almost exhausted. Dr. 
Overweg, who had undertaken to explore Gaber and Mariadi, two independ- 
ent pagan countries, in the direction of Sackatoo, was kindly received by the 
natives, who are a cross between the Tuaricks and the negro races. He spent 
two months in Iheir countries and obtained much valuable informatk>n respect- 
ing them. He proceeded to Kuka by way of Zinder, and finally rejoined Dr. 
Berth on the '7th of May. 

The two travelers immediately began to prepare for further expl(Nnatbns. 
Dr. Barth, whfle on his way from Eano to Kvkk, recdved accounts of a large 
kingdom to the south, called Adamawa^ wMch was said to be the most beau- 
tiful portion of Central Africa. After much hesitation, the Sultan of Bomoa 
gave him a letter to Adamawa^ and fiimiahed him with a captain and three 
men as escort He started on the 29th of May, and traveled southward for 
three weeks over broad, fertQe plains^ and through forests infested with lions 
and elephants. On entering the kingdom of Adamawa he found the oouutiy 
very thKkly populated, the inhabitants possessing laige herds of cattle. Thft 
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eoltiTatioii of the soil is eairied on hj alayes, who greatly oatnumber the free 
inhabitants ; there was no person so poor as to iiave less than three or four. 
On the 18th of June Dr. Barth disoovered the great riyer Benue, at its juno- 
tion with an affluent called the Faro. The name signifies the " Mothw <^ 
Waters," and the stream is half a mile wide, and nme feet deep in the chan- 
nel. Dr. Barth oonjectored tiiat this riyer was in reality the Chadda, the 
eastern arm of the Kiger — an opinion which has since been confirmed by 
actual ezploratimi. 

On the 22d of June he reached Yola^ the capital of Adamawa^ a town two 
miles and a half in length by one and a half in breadth. It is situated on a 
leyel plain, at the foot of the mountain Alantika^ which rises to the height of 
10,000 feet, l^e saltan, whose name was Mohammed Loel, haying taken 
ofi*ense at some expressions in the letter of the Sultan of Bomou, Dr. Barth 
was ordered to leaye the place, after a stay of three days. He returned by 
tbe same route, and reached Kuka on the 22d of July. During his abs^oe, 
Dr. Oyerweg launched the boat of the expedition on the waters of Lake Tsad, 
and employed fiye weeks in ex^oring the islands and shores. He found it 
to be about 80 miles in breadth, but yeiy shallow, the soundings ranging be- 
tween 8 and 15 feet. The greater portion of the lake is occupied by a yast 
labyrinth of small islands, inhabited by a tribe called the Biddumas, who treated 
the explorer with the greatest kindness. 

After the return of Dr. Barth, the trayelers planned an excursion to Slanem 
and BOTgonr--an unexplored country lying to the north-east of Lake Tsad, and 
extending midway to Egypt They obtained the protection of an Arab tribe, 
and had almost reached the capital of Eanem, when the Tibboos fell upon th« 
Arabs and defeated them— obliging the trayelers to retreat in haste. They 
returned to Kuka after two months' absence, and found the saltan preparing 
to send an army to subjugate Mandara^ a countaT* lying to the soutii-east of 
B<»iiou. They inmiediately resolyed to take part in the campaign, which 
lasted from the 26th of Noyember to the 1st of February, 1852. The army, 
eonsisting of 20,000 men, penetrated to the distance of two hundred miles in 
a Bouth-eastenx direction, and returned with a booty of 5,000 slayes and 
10,000 head of cattle. The country was yeiy leyel, and abounded with 
marabes. 

The trayelers immediately set about planning other explorations with an 
energy as admirable as it is rare. Dr. Barth left Kuka toward the end of 
Ifaioh, and, after great difficulties and dangers, succeeded in reaching Masen% 
the capital of Baghirmi, a powerful kingdom to the east of Bomou, which had 
neyer before been yisited by a European. He was not able to penetrate fur- 
fher to tiie East, as had been his kitention, but was obliged to return to Kuka, 
where he aniyed on the 20th of August Dr. Oyerweg attempted to pene- 
trate the great FeUatah kingdom of Yakoba^ lying on the Biyer Benue, but 
was driyen away fitnn its frontier, and reached Kuka after an absence of two 
Bumths. His constitution, which was naturally ill-adapted to endure the 
mid-African heats, began to giye way, and after seyeral attadss of weakness 
and leyer, he flnaJly met the &ite of Rlchaidson. He died on the 2'7th of 
Beptember, 1852, in the anna of Dr. Barth, who buried him neartheyillageof 
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Mftdaari, on the ahoraf of Lake TMd, irbksk he mm fhe fint Baropeia to 
navigate. 

Meantime letters and funds had airiyed froBi Bng^d, and Dr. Barth, find- 
ing his own health unimpaired, determined to carry on the undertaking angle- 
handed, regardless of the perils and privations that awaited him. He made 
preparations to leave for Sackatoo and Timbuctoo^ but first took tibie precau- 
tion of fisrwarding all his papers to En^^d. He finally 1^ Kuka on the 
25th of November, 1862, reached Sackatoo in April, 1853, and entered t^e 
fiunous city of Timbuctoo on the tth of Septmnber. After this nothing was 
heard of him fbr a long time, and the most serious apprehensions were felt 
concerning him. Word at last reached Tripoli, by way of Bomou, that he 
had Men a victim to the enmi^ <^the chief of the desert tribes around Tim- 
buctoo, who had sworn that he should never leave the city alive. 

Previous to leaving Kuka he had written to the British Government re- 
questing that another coadjutor might be sent out, to supply the loss of Dr. 
Overweg. Dr. Edward Yogel, an assistant of Mr. Hind, the astronomer, ycAr 
unteered his services, which were aco^ted, and he was also permitted to take 
two volunteers fiom the corps of sappers and miners. This new party left 
Tripoli on the 28th of June, 1853, accompanied by Mr. Warrington, son of 
the English consul at that place. They reached Mourzuk on the 8th of Au- 
gust, and were obliged to remain there until the 13th of October, when they 
started for Boruou with a caravan of *10 camels. The march across the Sa- 
hara was very rapid and fortunate, and in December they arrived safely at 
Kuka. The next news which reached England, and which inunediately fol- 
lowed the account of the murder of Dr. Bar&, was the death ci Mr. Waning- 
ton and the dangerous illness of Dr. Yc^;el. The Expedition seemed to be 
&ted, in every way. 

After some months of painfiil uncertainty, came the joyftd intelligence t2iat 
Dr. Barth was still alive and had left Timbuctoo, after a stay of neariy a 
year. The report of his death had been invented by the Yizier of Bomou, 
who coveted the supplies belonging to the Expediti<», and who would no 
doubt have taken measures to have the story confirmed, for the sake of secur- 
ing the plunder, had he not been deposed m consequence of a pcditical revo- 
lution in Bomou. What happened to Dr. Barth during his stay at Timbuctoo 
has not yet been made known, but it is said that he owed his safety to the 
friendship of the powerful Sultan c^Houssa. He succeeded in expl(»ing the 
whole middle course of the Kowara (Niger^ which no one but the lamented 
Park, whose journals perished with him, ever aooomplished. In his joumey- 
ings in those regions, he discovered two large kingdoms, Gando and Hamd- 
AUahi, the very names of which were before unknown. He was treated witii 
the greatest reverence by the inhabitants, who bestowed upon him the name 
of " Modibo," and seemed to consider him as a demi-god. He reached Kano^ 
on his return, on the llth of October last, and on the 1st of December met 
Dr. Yogel, his associate — ^the first white man he had seen for more than two 
years t He probably spent the winter in Kuka, and started ui March or April 
on bis return to Europe, as we find that he readied Mouizuk on the 30tii of 
July. Dr. Barth is not yet thirty-five years of age^ and with the boondloBa 
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energy of aa 6]q>lor«r, istiends returning to Central Aflica. He stands now, 
iadifipatably, at the head of all African trayelers. 

The diflcoyeiy of the River Benne led to another expedition to the Niger 
last winter, und^ the direction of Mr. Kacgregor Laird, who defrayed the 
greater part of the expense. The steamer Pteiad ascended the Kiger to the 
Ghadda^ entered that river, and extended her voyage 250 miles beyond the 
point reached by Alien and Oldfield in 1833. This voyage established the 
fitct that the Chadda and Benue are one and the same river — a river which is 
navigable fl>r steamboats to the very borders of Bomou, for six monvhs in the 
year. Here is a highway for oommeroe into the veiy heart of Africa. A re- 
maikable featore of the voyage was, that not one of all who engaged in it 
died, a result which was entirely owing to careful sanitaiy regulations. 

Dr. Vogel, after his recovery, imitated Barth and Overweg in accompanying 
the anny of Bomou on its annual foray to the south-east in search of slaves 
and cattle. He went about ninety miles beyond the furthest point reached 
by his predecessors, and discovered a large lake and two or three rivers, the 
existence of which was not previously known. The last accounts from Cen- 
tral Africa state that he has succeeded in reaching Yakaba, the capital of the 
great Fallatah kingdom, which Dr. Overw^ endeavored in vain to penetrate. 
He designs going thence into Adamawa, where he will ascend the great 
mountain Alantika, and push his way frirther, if possible, into the countries of 
Tibaiti and Baya, lying beyond. He will also endeavor to penetrate through 
Baghirmi into the unknown and powerful kingdom of Wseday. It is almost 
too much to expect that Dr. Yogel will be successful in all these daring de- 
signs, but he iias youth, enthusiasm, and intelligence on his edde, and there 
are few difficulties which these three auxiliaries will not overcome. 

We learn, also, from South Africa, that Mr. C. J. Anderson has succeeded 
in penetrating from Walwich Bay, on the western coast, to the great Lake 
K'gami, discovered four 3rears ago by Dr. Livingston. He there heard of the 
existence of a large town called Liberbe, nineteen days^ journey to the north- 
east, which was said to be a gre^t place of trade. Dr. livingston, who made 
his way northward fivm the Cape of Grood Hope to latitude 10° south, came 
down unexpectedly on iSae Portuguese town of Loanda last winter, and then 
went back into the wilderness, will probably come to fight agam in another 
year, and we shall then have the result of the most important exploration of 
tiie southern half of the African continent which has ever been made. There 
now remains but a belt of fifteen degrees of latitude to be traversed to enable 
the explorers of the north to shake hands with the explorers of the south. 
In less than twenty years their trails wiU touch, and the secret of Africa be 
wonl 



OK THB CUNEIFOBM INSCRIPTIONS OF ASSYBIA AND BABYLONIA. 

The IbDowing is an abstraot of a paper on the above subject read before 
the British Association by Odonel Bawlinson, weU known fbr his Asiatic 
researches. He began by saying he feared the vastness, as well as to a great 
floctent the norelty, of the sobjeot would prevent him ddng it any thing uke 

16* 
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Jofltiofl^ in fh«Ter^ limited time he hsd at hig difl^^ The ezcavaliDiiB 
wbich bad been canied on in Aa^yna and Babyloma, had been continued 
thioogfa Bix or seven yean-^tiief had ranged oTer tracts of ooontiy 1,000 
mfles in extent— the marUes excavated vvoold be soffident to load Ihree or 
fimr ships, and the historical infi»mation ocmtained in than wodid exceed ten 
thousand yolomes in daj. Of ooiJise^ in dealing with such a sabject he 
ooold only select a portion of it — and ey en of that he could only commonicate 
the beada The part to which he wished to direct their attention was the 
Cimeiform InscriptionaL This phrase merebjr signified the wedge-shiqsed fonn 
of writing^ and was not employed in any particnlar langoage or by one par- 
ticular natioiL The coneifonn system of letters was a species (^picture- writ- 
ing, mrented, not by the Semitic inhabitants of Babylon, but by those who 
preceded them. This writing was, howerer, reduced bj the Semitic race to 
letters, and adapted to the articulation of their language. Their mode of 
writing omaisted of several elements. There was the ideographic, or pictore- 
writing, and the phonetic, which was equivalent to the aSphabet of their 
language. He had been fortunately able to obtain among the ruins of Nineveh 
a tablet which actually exhibited the several devdc^ments of this system of 
writing into a regular alphabet The Oun^fbrm Inscriptions were divided 
into three branches — ^Persian, Scythic^ and Assyrian; — and it was on Ihe 
third of these that he wished to say a few words. He then proceeded to ex- 
plain how the decipherment <^ these inscriptions had been obtained. About 
twenty years ago his attention had been directed to a series of inscriptions in 
cuneiform diaracters on a rock at Behist6n, near Kermaixhah. The tablet 
was divided into three ccmipartments, givmg three cBfBsrent Tendons of the 
same ioscripticMi, and on the simplest of these, the Persian, he set to work, 
and found by comparing it with the two others that they corresponded, with 
the exception of two or three groups, from which, on fbrther investigation, he 
made out — ^Hystaspes, Darius, and Xerxes. By means of these proper names 
he obtained an insight into the Persian alphabet, and by anaLyzing the names 
of the ancestors of Darius and Hystaspes, and obtaining a list c^the tributary 
provinces of Persia he managed to form the alphabet This was, however, 
but the first step ; the great object being to decipher the Assyrian inscription, 
and this could only be done by comparing it with the Persian. Tb» tablet 
was situated on the &ce of the rock, 600 feet fix>m the ground, wi1& a pred- 
pice above it of 1,200 feet, and, in order to reach it, it was necessary to stand 
on the top rung of a ladder placed almost perpendicular. Nc»r was this all, 
' for there was stiU the Babylonian to be copied, and it was engraved cm the 
overhanging ledge of rock, which there was no means of reachmg but by 
festening tent-pegs into the rock, hanging a rope fiiom one to the other, and 
while thus swinging in mid-air, copying the inscription. An ins^ht into the 
system of writing being thus obtained, the fortunate discovery of the ruins of 
Kineveh fomished a great mass of documents to vriiich it might be applied. 
Wherever they had found tumuli, or any appearance of a ruin, trendies were 
sunk, galleries opened, and in almost every case they came upon the remains 
of mscribed tablets. Whether it was the king who wished to issue a bulletin, 
or a shopkeeper to make up his aooounti^ the same process had to be gone 
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tinonghof stampiog it on cbjr tatdeta The cledplienneiit of theee insoriptioDS 
led to important results in an ethnological point of view, both as indicating 
the race to which the writere belonged, and affording important information 
with reference to the habitat of nioes and their migrations. Am<»ig the many 
pdnts which thej were now enabled satis&ctorily to settle, he alluded to the 
connection between the Turanian and Hamic fan^es, and to the oocupatioa 
of Western Asia bj the Scythlc^ and not the Semitic race. He also mentioned 
that from the inscriptions he betieyed it could be shown that the Queen of 
Sheba came from Idumea^ As to the advantages conferred on gec^raphy by 
these discoveries, he would not attempt to give in detail the ramifications of 
geographical knowledge which had been thus obtained. He would proceed 
to the most interesting and important branch of the subject, the histtnricaL 
An erroneous impression was at one time in circolation that the informattui ob- 
tained from the inscriptions was adverse to Scripture^ But so much was it the 
reverse of this, that if they were to draw up a scheme of chronology from the 
inscriptions, without having seen the statements of the Scriptures, tiiey would 
find it coindde on every impcwtant p(Hnt. The excavations at Ohaldea fur- 
nished them with mscriptions showing the names of the Idnga^ their parentage^ 
the gods they worshiped, the temples they built, the cities they founded, and 
many other particulars of their reign. He then mentioned some circumstances 
with reference to the mound at Birs-K^imroud, which he had recentiy uncov- 
ered, and which he found laid out in the form of seven terraces. These were 
arranged in the order in which the Chaldeans or Sabeans supposed tiie planet- 
ary spheres were arranged, and each terrace being painted in ctifferent ooloia^ 
in order to represent its respective planet Another curious cinmmstanoe 
with reference to this excavation was the disooveiy of the documents indoaed 
in this temple. Frem the appearance of the place^ he was enabled at once to 
say in what part they were placed, and on opening the wall at the place he 
indicated, his w(»rkmen found two fine cylinders. He also mentioned another 
small ivory cylinder which he had disoovwed, and round which were eograved 
mathematical figures, so small that they could hardly be seen with the naked 
eye, and which could not have been engraved without the aid of a very 
strong len& In concluding^ he said that befiMre the British Association met 
next year, he hoped to be aUe to bring before them the dedi^ienDeiit of 
several highly impMrtant inscriptions. 

DR. KANE'S ABOnC EXPEDITION. 

The return of Dr. Kane's Arctic Expedition may be said to dose the event- 
fill history (^ modem Arctic exploration, commenced by tiie dispatdi of Sir 
John Franklin^s Expedition in 1846. 

The expedition of Dr. £ane sailed firom New York on tiie 21st of May, 
1853. It consisted of the brig "Advance," which carried seventeen persons^ 
including the ofOcers, and provisions for three years. The ostensible object 
was to search for Sir John fYanklin by a new route along the west coast of 
Greenland, passmg through Smith's Sound, and, if possible, into a Polar Sea, 
which was supposed to exist to the north. Great succesB attended the Ex- 
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peditioQ during the flmfeBammer. Tliepttrtyreaehdd the headland of Snaitfa'a 
Soond as early as the 6tii of Augns^ 1853, when fhrther progress became 
difficoh on aooonnt of the great aocamtdaition of ice. The Tcsael was, how- 
ef«v warped through the pack, and the Expedition finally gained tiie north- 
ern fiKse <^ Greenland, at a pomt never before reached. Here the ice fit)ze 
around the yessel, and compelled them to seek a winter asylmn, in which 
tiiey experienced a degree of cold mndi below any previous registration. 
Whiskf firoae in November, and f<^ four months in the year the mercury 
was solid daily. In the ensuing spring the search was commenced, Dr. 
Kane heading a party m Mardi, along the norOi coast of Greenland, which 
was followed until progress became arrested by a stupendous glacier. This 
mass <^ioe rose in k^ grandeur to a hdght of 500 feet abuttmg into the sea. 
It^ uodoubtedly, is the only obstacle to the insularity of Greenland, or in 
o<her words, the only barrier between Greenland and the Atlantic. It is, 
however, an ^eotual barrier to all fiiture explorationa This spader, in spite 
cf the difficulties of filling bergs, was followed out to sea^ the party rafUng 
themselves aoroes open wator spaoes upon masses of ice. In this way they 
enooeeded in traveling eighty miles along its base, and traced it into a new 
northern land. 

The explcwations of the Expedition, as described by Dr. Kane in a letter to 
ICr. Peabody of London, " embraced the entare shores <^Smith*s Sound, and a 
new channel expanding from its north eastern curve into an op&a. Polar Sea^ 
This great watercourse embraced an area oi 3,000 square miles enth^ly free 
ihsn ice. It washed a bold and mountainous coast, which has been charted 
as high as latitude S%^ 30'. Smith's Sound terminates in an extensive bay, 
whidi bears your name, and the coast of Greenland, after being followed 
antil it &ees tb» north, was found cemented to the coast of America by a stu- 
pendous glacier which checked our further progress toward the Atlantic." 

The land attached to Greenland by ice has been named " Washington," 
and liiat to the north and west <^the channel leading out of &nith's Sound, 
**GiinneL" The second winter was one of great suffering— «curvy attacked 
the party, and at one time every man of the Expedition, except Dr. Kane 
and Mr. Bonsell w«re laid up by this disease. To aggravate their misfortunes 
there was a deficiency of fuel, and they were even obliged to adopt the habits 
of the Esquimaux and live upon raw walrus flesh. As it was impossible to 
disengage the ship firom her ice-bound position, it was resolved to abandon 
her, and on the 1*7 th of May, 1855, t^ party commenced their journey to the 
south in boats and sledges, and finally arrived on the 6th <^ August at the 
Nortli Danidi settLements in Grettiland, having traveled 1,300 nuks. 
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ASTRONOMY AND METEOROLOGY. 



KKW PLAlffHTS DISCOTEBED DUBING THE TSAB 1865. 

Thb number of planetary bodies belonging to the solar Bystem has been 
increased dniing the year 1855 by tbe disooveiy of four new asteroids. The 
whole nnmber at the oommenoement of the year was thirty-three^ the preeeirt 
nnmber thirty-seven. 

The thirty-foarth asteroid was discorered by Ohaoomac, of the Paris Ob- 
Bervatory, on the night of the 6th of April It appears as a star of the 
cSerenth magnitude, and has receiyed the name of Gbroe. 

The thirty-fifth member of the asteroidal group was discovered on the 19Ui 
of April, by M. Luther, of Bilk, Germany. It has reoeived the name of 
Leucothea. 

The thirty-flbcth ast^md was discovered by M. Qoldsofamidt^ of Paris; on 
the 4th of October. It has received the name of Atalanta. 

The tiurty-seventh asteroid was discovered by M. Luther, of Bilk, on the 
6th of October, and has recereed the name of Kdes. 



COMBTS OF 1855. 

The first comet of 1855 was diaoovered by IC Dieu, of the Paris Observir 
lory. 

The second was seen by Dr. Sdiweiteer, of Moscow, on the 11th of April. 

The third comet was discovered at Florence^ June 3d, by Dr. DonatL It 
was also se^n the next day at Gottingen and at Paris. Dr. Donati was unable 
to detect any nudeos or tail, and estimated it as fiunter than the nebule in 
Herooles. 

MUeorie AppeanmceB of 1855.— The periodical visitation of meteors oocuzred 
during the past year much as usuaL The observations at New Haven, on 
the night of August 9th, as recorded by Mr. E. C. Henick, were 385 ; August 
10th, 290; nth, 95; 12th, 36. About four fifths of those observed were 
oonl^mable to the usual apparent radiant^ or point of divergence^ near the 
duster in Hie sword-haodle of PeraeosL 
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ON THB ZODIACAL UaHT. 

Hie Allowing it ft paper on the ZodiAcal Ligfat^ read befcra the Amflrinan 
AModalion, Ftovidenoe Meetmg^ bf Beverand Qeorge Jones^ U. & N.: 

Onlj some ragne notioee of the sodiacal lig^t oocar in ancient aatbora be- 
ftire it is distiiictlj and brieflj mentioDed bj Ghanldiy, in 166L It was firat 
oanfaHj obeeryed b y Oaaaini, an Italian bj birth, at the Obeervatoiy of ParisL 
He thoaght it an emanation of the son. His associate^ Tado^ tiunght it a 
ring aroond tlte son. Iliran, in 1731, thought it an atmosphere connected 
with the son. In all sabseqnent q>6ci]latiQn8 no new obsorvatiiMts after Gasp 
flini's were used till 1832. In 1844 Biot observed that the nodes of the 2sodi- 
ftoal light did ooindde with those of the earth, and suggested that it might be 
more local than bad been supposed. He found that it gave much more heat 
than the tan <^ a comet did. If o observations had been made previous to 
those of Mr. Jones except in northem latitudes. These were made at sea 
sn ft voyage to Ghinab The aodiacal light i^pears best wben it is on the 
•olqiticL When at the summer solstice and on the trofao of CiHpncom the 
Bodiacal light was visiUe from 11 to 1 in both horizons at once with tbc^ 
apices i^roaching each other. In the center of the sodiacal light is a con- 
densed part with a boundary of its own. On this voyage^ January 31, 1864^ 
at Loocfaoo^ he first noticed the pulsations of intensity in the space of a min- 
Qte or two that it exhibits on some occasions. He made 331 sets of observa- 
ttoDSu He found that if by the revolution of the earth he receded from the 
•diptic^ the sodiacal light moved a little in the same direction, and vice veraft^ 

Mr. Jones then stated that the following fiicts he had noticed could be ex- 
plained by one supposition, viz., that <^ a nebulous ring surrounding the earth; 
the following are the results of his observations: 

1. This lig^t can not be from any body involving us in its mattar, else we 
could not get boundaries to it any mate than we could to a mass of fog or a 
column of smoke in which we were involved. We must be apart from it in 
order to get bounds. 

2. It can not be from a planetary nebuious body revolving around the sun, 
but must be from a nebulous ring ; for it is to be seen ev^y morning and 
wening in the year, yrhea the moon or doods do not interfere^ which could 
not be the case were it any thing else than an unbroken ring* 

3. If a ring, with the sun for its center, it can not be within the oriut of 
our globe, for then It could not be seen simultaneously over the eastern and 
western horizon at midnight, the (qaectator's horizon then extending for above 
it on either nde; not could its vertex ever be in the spectator's zenith, or 
Indeed any great distance above his horizon, which is contrary to &GtB. 

4. Is it a solar ring extending beyond the earth? On tiiis subject I must 
refor to tiie data afforded by these observations, for It is only from foots 
that we are able to argue in the case. Any one examining these data wiH 
see, I think, that the kUerai changes from hour to hour in the boundaries 
of the zodiacal light especially toward the hcvizon, could not have taken 
place in a ring so distant as a solar ring would have been at the point where 
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leaohed by the borissoiL SSiere ia also in almost aQ tiiese ktsral chaoges a 
BtanJdng ooinddeiioe beftween tiie character and e(xtent of the change and tilie 
change of place of the spectator witii regard to the eclipiia If I was on the 
southern side of the ecliptic, thon^ my left itself might be north, the lateral 
changes were in tiie sodthem side of tiie zodiacal light ; if I was on the north 
of the ecliptic these lateral changes were on the northern side of the zodiacal 
light Ij^ in the course of four or five hoiHs, the earth's rotation carried me 
-firom the southern to the northern side of the ecliptic or the oppodte, the a> 
diacal light changed with me, its lateral boundaries shafang themselves aooord^ 
ing to my change of place. This was not always the case, but it was the 
general &ct When I was far in southern latitudes the greater mass of -the 
zodiacal light, mstead of bemg on the northern side of the ecliptic as here, 
had shifted oyer to the south; and as we came from Bio to Kew York, as 
mpidly as steam could carry us, the mass of li^t came with us to the north 
once more; still, however, in its varying positions having a reference to my 
position with regard to the ecliptic I ask, supposing that the zodiacal light 
Is firom a solar ring, whidi would make the base of its light at its first and 
last appearance, neariy or quite 180,000,000 miles off, would that light at its 
base show such changes as it actually does in half an hour or an hour, when the 
spectator's place on the earth has been so slightly changed ? I have taken a 
few of my observations, and have sulHuitted them to calculation, not making 
much of a selection, for almost every observation in the book would give 
omilar results. 

On September 4, 1854, lat 22^ 18^ N., last morning observation at ih. 
30m.: sun rose at 6h. 48m.*; angle between t^ sun and my hcrizon conse- 
quently 19^ SO''; supposing a ring around the sun reaching to the earth, my 
horizon would then cut it at a distance of 1*79,000,000 of miles. From 3h. 30m. 
to 4h. 30m., the lateral change in the zodiacal li^t boundaries at the horizon 
was 4^, or 16,000,000 of miles, while my own lateral change on the globe 
with r^^:ence to the ecliptic in that time had been but 240 miles. Query, 
could any amount of change of the spectator on our globe have produced 
that lateral change of 16,000,000 of miles at the base of the zodiacal light, 
1*79,000,000 of miles distance? 

January 30, 1861, in the morning, lat 26<> 10' N., my last observation at 
5 o'clock: smi rose at 6h. 50m.; on the former supposition, distance of the 
base of zodiacal light at 5h. 168,000,000 of miles; my lateral change on tiie 
globe from 4,000 to 5,320 miles; the lateral change m the zodiacal light if 
round the sun 36,000,000 miles. 

November 20, lat. 36° IV N., morning, last observation at 6: sun rose at 
6h. 46m. ; base of zodiacal fight at 5, 1*70,000,000 miles; my own lateral change 
toward the ecliptic fix^m 4 to 6, 240 miles ; lat^al change in the zodiacal li^ 
at its base 16,300,000 miles. 

January 9, 1856, evening lat 8° 47' N.: sun set 5h. 62m.; first observap 
tk>n at ^h. 20m., next at 8 o'dock ; base of zodiacal light at first observation 
distant 1*76,000,000 miles; lateral change there in 40' '7,684)000 miles; mj 
own lateral diange on tiie globe, 180 miles. 

• I me iQ)pareBt time. 
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lUnh It, 1S56, cmiing, kt M® 65' a, MUMek eh. 12m.; lint 6b0erf». 
tioa«t7lL80iiL;next«fc8; MZft«t8h.80iiL BiaeofcodiAoid light at tlLSOiBL 
dlitent ne,0O0,000 miles; kteni diaoge in its li^t in half an hoar 60» in 
an boor 136 milaa. 

These flgores, I wish to aaj an the result hi part of inspection or meaflorB* 
ment on the chart; hot they are sofBoientlj near fbr oar oae; and I pot the 
qneiy whether a aobur ring can be sapposed to meet the date of the caaeT 
An earth-ring will do it; thatls^ a neboloiis ring aroand the earth will readilj 
allow such laterel changes to be prodnoed bjsach a change of the spectator'a 



But there is another view of this salject whidi may be oonaidsrad still 
more oondosiTe against Boch a solar ring. Take cases whiohyery often oocor 
wbok the ediptic is somewhere toward a right ang^ to the horizon, and dr- 
cnmstanoes therefixe &Tontble for a good display of the aodiacal li^t Say 
it is morning, an hoar and a half before sonrise. The base of this lig^t will 
be exoeeding^y farilliant->as mnch so almost as if the sun were Just going to 
rise— while the vertex <^ the light overhead will be so dim as scaroely to be 
made out Yet on the sopposition of a solar ring reaching beyond the earth, 
the base of tiiat hg^t most be 180,000,000 of mOes tnm U8» and the vertex 
comparatively only a very short diatanoe^ while also the whole drcnit of the 
ringiseqoallyillaminatedby theson, and those portions near oar aenith, as&r 
as I can judges also more ihvorably sitoated for reflecting his li^^ than those 
portions at the base. We can scaroely imagine such a state of tbinga 

Believing that this query must be answered in the negative, I am driven to 
tike only alternative of a neMouf ring around (Ae earth* The moon's aodiaoal 
light seems also to show tiiat matter lies within the <vbit of the moon. I 
should Judge from my observations that a crosi section of this ring would be 
pear shjqied, allowing no inward carves to the pair; that its more condensed 
or central portion ie» as fiur as it shows itself to our eye, about 30^ wide, while 
the more diflfbse will make an angle to the eye of 100^. It i^ypears to lie in 
general abng the ediptic^ except in December and June, when obeervatious 
of several suooesnve nights in both 1863 and 1864 seemed to indicate a cross- 
ing of the ecliptic line at an angle of 6^ to 8o ; and perhaps, also, in Septem- 
ber and Karch, a similar crossing in an opposite direction. We must 
speak, however, with great distrust of its width, for we have only its reflec- 
tion in the night, as its joumeyinga over tiie eye change its place with regard 
to the ring itself and thus bring different portions of its curved sur&oe in a 
position to produce reflection cognizant by the eye. Still, I tiiink the dimen- 
sions given above are near the truth. 

I do not come here, however, as the advocate of a theory, but to give yoa 
the possession of fiusts. And the &cts which I present are but meager com- 
pared with what we need. I hope, if they do nothing more^ that th^ will 
hiorease the number of observers on this interesting subject ; for it is not only 
interesting in itself but one of the most striking things about it is that it is 
mtggeaUvs, It leads the mind &r beyond itself We may well query — if the 
codiacal light comes from a nebulous ring around our earth and witiun the 
orbit of the moon, mi^ not the shooting stars and even the aerolites have 
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Hkdr origin UiereT Obseryation^ I Uusk^ ^bow that there is a oomtaiit tiom* 
XDotioii within the ring itself; may not the nebulous xoatter, half agglomeiated 
here and there, be shot hy these commotions bejond its sphere, and, caaght 
by the attraction of the earth, be dra^m down till, striking our atmosphere^ 
they glance in any casoal direction, and taking fire become consumed, thua 
giving us the shooting stars ? And may not this nebulous matter, still further 
solidified and with a same &te, afford us the aerolites? For if such, matter 
could have once afiSurded us our moon, it may easily affofd bo^es sudi as 
aerolites are fi)und to be. What is nebulous matter ? My observations throw 
no light upon the subject. It is Yery transparent, for I had no difficulty in 
seeing stars of the sixth magnitude through its most efiCUgent, and therefore 
densest portions. But transparency does not argue tenacity as a matter of 
course ; for rock crystal and the diamond are the most transparent, while they 
are the densest and hardest of all bodies. But of whatever composed, I do 
not sui^[)ose the ring of the zodiacal light to be composite, lor its internal dis* 
turbances are opposed to this. But with our presrait knowledge, such reason- 
ings can not satisfy us: they <»ly beckon us on to be searchers and fiirther 
collectors of &cts. 

Professor Peiroe fiilly ooncurred with Kr. Jones in his theory, and if this 
&eoi7 had be^i the first proposed no second would ever have been enter* 
tained. His only objection had been that one satelEte could never maintaia 
a rhig, and he still is of that belief but is convinced that it haa miany other 
satellites too small to be seen, but that these satellites famish the meteori 
which ML to the earth. As to their distance, he thinks that some may be 
within the ring and some beyond it. 

Professor Alexander drew firom the &ct that ihe apices of the zodiacal light 
when both were visible were 35^ apart^ that the diameter of the earth's ring 
was 25,000 miles. 

Professor Silliman, Sen., recounted the history of the Weston meteor. Im« 
mense masses have &llen. Kow all of these must have a common origin, fbr 
they have a common chemical character. They must ML every few months on 
land or ocean. The height at whidi the Weston meteor exploded was sup- 
posed to be about 16 miles and its diameter about 1,300 feet But Uttie of it 
was found— where has the rest gone? He concluded that these masses re- 
volve quite low. 

Professor J. Lawrence Smith was certain that they were fi-agm wts of some 
body belonging to our own teirestrkkl system, but not to the earth. The 
questions of velocity and size are of the highest importance. They generally 
strike with the velocity of a cannon ball, although they have been supposed 
to enter the atmosphere with a velooity of about eighteen miles per second. 
As to their size: After tiie explodon of the Weston meteor, if any firagment 
went over it would have been visible many minutes after the explosion. He 
thinks the diameter over estimated, and that the peces lacked up were aU. 
He made an experiment. He illuminated a litUe piece of charcoal, so that at 
the distance of half a mile, it showed an illuminated disk three times as large 
astiie moQD. Trigonometry would have made that point of ohaioeel 800 feet 
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in diaHMter iii8te«d of one dg^teenih of an indli. He thought ^ Weiton 
OMtoorifee was aerend feei m diameter. 

Profeaaor Gould thought that Mr. Jcmea'a obaenrataona threw xnofe Hghi on 
the nataie of the zodiacal light than all befim him. He added that iS, m- 
■tead of a risg^ the lodiaoal light were but aa eztenaioaof the earth's atmoe- 
phere^ it might not need planets to Bustain it 

Profeasor Hacklej thoii^t that if the extent of the zodiacal light yazied, 
tiie ihot of their behig 3^^ apart would throw no light on the question of the 



OK CXBTAIN ANOMALIES PBESENTED BY THE BINABY STAB, 
70 OPmUCHI, BY CAPTAIN W. S. JACOB. 

This pair has been long known to astronomers as a bmary system, bat the 
exact orbit is yet in doubt, although nearly a whole reyolution has been oom^ 
pleted since it was first observed by Sir W. Herachel in 17*79. All the orbits 
that have been computed fail at certain points in representing the observed 
positions^ and tiioee which best represent the angles &il entirely aa regards the 
distances. The most remarkable point is» that even in those orbits which 
9gree best with observation, the errors in the angles assume Sk periodical 
jbrm, retaining the same sign through a considerable space of time. An 
orbit has been computed with a period of 93 years, in which the errors are-|' 
ftom 1820 to 1823 — with one exception fi^om 1823 to 1830, doubtful in 1830 
to 1832, and from 1833 to 1842 all-|-) ^^^^ which they continue for the most 
part — , This sort of error must depend upon some law; it migM arise from 
a change in the law of gravitation, but may be accounted for more simply by 
■opposing the existence of a third opaque body perturbing the other two. 
Such bodies have already been suggested to account for irregular motions 
of apparentiy smgle stars, such as Sirins and Proc^on. The body in this case^ 
if supposed to circulate as a planet round the smaller star, need not be very 
larger as the deviation from the ellipse does not exceed about 0''*1. Ab* 
Boming the small star to describe a secondary ellipse in which a^rO^^'OS, 
e=0''*15and Ci)=200^, and applying oonresponding corrections to the ocmi- 
poted positions, the average errors in the angles is reduced from 60' to 37', 
and in the distances measured subsequent to 1837, from 0'''14 to 0"*11, or by 
about i ; while the maximum errors are also reduced in about the same pro- 
portion. There is, therefore, prima facie evidence for the existence of such a 
body, and it is desirable ttiat the &ct should be still fixrther tested by careftd 
observation. The subject possesses an additional interest at the present 
time, in reference to the opinion brought forward in the Essay ** Of tixe Plu- 
rality of Worlds," on the imposadnHiiiy of double stars having attendant planetflL 
— fVvc. .firiituA AssaeiaUon, 

ON THE VAEIABLE STABS CANCBI AND ALGOL. 

M. Argelander has reoentiy been devoting attention to tiie star OaneH, 
which has been found to undergo periodical fluctuations of bri^tness analo- 
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goos to Ammw which distinguuli the weD known vaiiftble star Al(foi On the 
19th of December, 1862, he peroeiyed the star when its light wafl yeiy fiunt 
The inteiposition of clouds prevented him from observing the precise instant 
of minimom brightness, and when the sky again cleared up, the li^t of the 
star had already sensibly increased. He is of opinion, howevwr, that the period 
of variation as ascertained by him, viz., nine days, eleven hours, thirty-seven 
minutes, can not differ more than two minutes from the true value. All his 
observaticms of the star since Februaiy 16th, 1850, agree very well with this 
determination ; but he has not yet soooeeded in observing an exact mmimum. 
As the star affords a visible minimnm only eveiy nineteen days, there is little hope 
of a single individual acoompUshing much by means of such observationa, and 
it were therefore desirable that otiier astrcmomers should direct their attention 
to this remarkable object A five-foot f^rannhofer, ot even a four-foot instrop 
ment witha dari^ sky, will suffice for this purpose^ and the star is easy to find 
by means of its situation with reepect to Hvsaqpe and Ckmcru 

OK THS NUHBSB OF THB DOUBLE STABS* 

In the great work which Mr. Strove has lately published, containing the 
record of his labors on Double Stars at Doipat, he gives, as tiie result of his 
careful examination and comparison of the whole body of facts in stellar as- 
tronomy, some conclusions of a novel character respecting the number and 
constitution of the double, or multiple stars. He examines especially the 
brighter stars — ^those comprised between the first and fourth magnitudes — 
and arrives at the conclusion that every fourffi star of such stars in the heavens 
is physically double. He even ventures to assert that when we have acquired 
a more complete knowledge of double stars, it will be found that every (htrd 
bright star is physically double. Applying these considerations to the stars 
of inferior orders of magnitude, he finally arrives at the following conclusion, 
which he admits to be of an unexpected character : — that the number of in- 
sulated stars is indeed greater than the number of compound systems; but 
only three times, perhaps only twice as great 

ON THE ABAKB'S PRIZE PBOBLBIC FOB 1857. 

At the last meeting of the American Association Professor Peiroe^ <^ Har- 
vard, submitted some remarks on the above subject The problem has for its 
subject the Motion of Saturn's Rings, allowing them to be solid or fluid, 
concentric or ecoentria Professor Pierce disapj^ved much of this sort of 
prizes that wasted all the minds but one that were occupied with them, and 
still more so when they were limited to the graduates of a single univeraty, 
as to that of Cambridge, England, in this instance^ He reserved the consider- 
ation of solid rings of immovable parts for a meeting of the Mathematical 
section, when by use of formulae he would prove it untenablei Oan it be 
made up of a mass of satellite movable among themselves ? Then they musi 
be hi continual motion among themselves, revcdving among tiiemaelves about 
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tiieir oommon oenten of gravity; perpeiaal ooUiaoos ere this wofold have f»- 
dooed them to powder. We aaaome now that the rings are fluid. Thenthegr 
iBAj vaiy in Ibnn. It was firat shown that they bad varied by Otto Stroya 
The diameter of the outer part of the ring is not known to hav^e changed. 
Tbe inner edge is oootracting^ as it seams to me. HuygenS) in 1667, made it 
(allowing fi>r the inadiation of his telesoqpe) 6.6^'. Huygens and Cassini, in 
1696, made it 6'; Bradley, in ltl9, 6.4''; Herschel, in 1*799, 6''; Strove^ 
senior, in 1826, 4.36" ; Encke and GaUe, in 1838, 4.04'' ; and Otto Strove, in 
1861, 3.67". Does it decrease unilormly ? I think it is decreasing more rap- 
idly, and tibe present rate win bring the ring to an end, In certain parts of 
it, in about 80 yean from now. I will show in the meettng in section that 
the planet does nothing either to maJntain or destroy the equilibrium of the 
ring. The sBtollites tend to maintain it in place. The ring is not gas ; its 
densily is neariy that of water. If the zodiacal light be a gaseous ring of the 
earth it would need some solid parts to give body to it Kay that gas be 
the atmosphere around an infinity of small masses revolving about each other 
and about the earth ? May there not be collifflons among these revolving 
masses that throw down parts of them to the earth? Is not that as good a 
reservoir of meteors as the moon ? Their melted state seems to lead us to 
a lunar vdcanic origin ; but unless 8<»ne lunar volcano pointed expressly at 
the earth were put in fiirious operation, such a bombardment could not hit 
the earth with one in ten thousand of its projectiles. 

The action of Saturn would tend to bring a solid inflexible ring against 
itself But if almost the whole mass of the ring were gathered into a moon, 
leaving the rest a ring not worth the name, then it might revolve as a satellite^ 
vrith the same side always toward the primary. The ring at all events Tnust 
rotate around the planet in about ten houis^ so that were it solid any inequality 
seen on one side would be on the other in about Ave hours. But it is oflm 
seen to have an inequality remain on the same side for a number of days. 
Now if the ring be liquid, it would revolve with a diffwent velodty for dif- 
ferent parts of the ring, so that a radius vector would pass over equal areas in 
equal times. Those parts in perigee, so to speak, would therefore be smaller 
and thmner in i»x>portion to the velocity, and equal quantities of liquid would 
pass any point at ail times. In this state the planet does nothing to sustain 
or destroy tiie equflibrium of the ring, but ^e attraction of the exterior sat- 
ellites would tend to maintain its equilibrium. 

The Adams*s prize is from a ibnd established at Cambridge XJniversity, 
England, in hoaoi of the English discoverer oi the planet Neptune. The 
prize is to be given once in two years, for the best essay on some subject of 
pure matiiematics, astronomy, or other branch of natural philosophy, the com- 
petition b^ng open to all pensons who have at any time been admitted to a 
degree in this university. The ftind having been accepted by the univerai^, 
tiie examiners announce the ctxiditions of ccnnpetition, and the method in 
which the subject is expected tobe treated. The suooesE^ candidate receives 
about £130. 
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OV THB EABL OF BOBSe's TEELESCOPES, AKD THEDCB 1B3E91SLA310JSB 
IK THE fn meRTAT, HEAYSSfifS. 

The fbliowiBg extract fiom a toctnre delivered bjr the Ber. Dr. Sooraiby, 
F.E.S., at Torquay, England, answers, to some extent^ the qnsBtiocH-^Wbat 
has the gigantic teAeaoope of Lord Bosse effiKied ? 

The lecturw having hime^ had the privilege of obflnring, on d^Ssrent 
TiatB, and for conoderable periods, with both the mstnunents^ iras enabled to 
Teffy, he hoped in a satis&ctory maimer, to this inqmiy. His opportonities 
ef observing, he said, notwithstanding intsnniptions ftam cbuds and disturbed 
atmosj^re^ had been somewbat nnmeroiis, and, not nn&eqaently, highly in- 
BfcructlTe and delightftil. Of tl^eee oboervatioos he had made reocffds of nearly 
60, on the moon, planets^ doable stars, dnsteni, and nebnlsBi He had been 
permitted also to have free access to, and examhiation o^ all the observatory 
records and drawings, so tiiat he was eoabled <m the best gronnds, he believed, 
to say that tibere had be^i no disappdntment in liie performance of tiie in* 
struments; and that the gxeat instrament, m its peooiiar qualities of saperiority, 
possesses a marvdous power in collecting l^t and penetrating into regicffls 
of previoosfy mitouched spa6e. In what vauy be called the domeetic regions 
of our planet — ^the objects in the sc^ system— all that otiier instroments may 
reveal is withm its grasp or more, tiiough by the prodigious flood of light 
ttom the brighter planets, the eye is dazzled unless a large porti<m is shut ouk 

But in its application to the distant heavens and exploration of the nebu* 
louB i^stems there, its peculiar powers have, with a steady atmosphere, tiiieir 
highest dev^pments and noblest triumphs. In tiiis department— that tc 
which the instrument has been particularly directed — every known object it 
touches, when the air is fitvorable, is, as a general &ct, exhibited under some 
new aBpect It pierces into the indefinite or dif^ue nebulous fbrms shown 
by other instruments in a general manner, and either exhibits oonfigurations 
altogether unimagined, or resolvesy perhaps^ the nebulous patdbes of lig^t into 
olustnrs of stars. Guided in the geueral researches by the works of tiie 
talented and laborious HerBcheto— to whom aBtron<Hny and science owe a 
deep debt of gratitude— time has been economized, and the interests of the 
results vastly enhanced. So tiiat many objects m which the fine instarumenta 
of othw observers could discern only some vague indefinite patdi of hght^ 
have been broug^ out in striking, definite, and marvelous configuratioDS. 

Among these peculiar revelations is that of the apirai form— the most strik* 
Ing and appreciable of all— which we may venture to designate '^ l%e Boaaeem 
ChT^tgwesthn." Its discovery was at once novel and splendid; and in refer* 
ence to the dynamical principles on whidi these vast aggregations of remote 
suns are whirled about within their respective systems and sustained against 
interferences, pronuses to be of tiie greatest importance. 

One of the most splendid nebulas of this dass— 4ifae Cfrwt J^nral or ITMri- 
jpoof— has been figured in the FhUoKphioai Thuwactions for 1860. It may be 
oomndered as the grand type and example of a dass; for near 40 more, witii 
qnral characteristics, have been observed, and about 20 of them carefti% 
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flgored. Br. Sooresbf lud tiie ptoMoie of being present at the cBsoorery of 
this pertuolarfoim in a neiaQla of the planetary denominatioii, in whidi two 
portkna fidlowing spiral forms were detected. Its oolor was pecoliai^-^Mle 
Une. He had the privilege, too, of bdiig present on another hiterestlng 
oocaafcop, when the eTaminafimi of the great nelmla m Orion was first seen to 
Tidd decisive tokens of iesolati<»i. 

In these departments of reseanh->11ie examination of the oonfigorations of 
nebuln, and the resoltttion of nebulaB into 8ta»— the six-feet specolom has had 
its grandest triomphs, and the noble artifioer and observer the lug^est rewards 
of his talents and enterprise. Altogether, the quantity of work done, dniing 
a period of about seven yeaiv— including a winter when a nol^ philanthropy 
for a starving population absorbed the keenest interests of sclmoe— has been 
decidedljr great, and the new knowled^ acquired, ooncemmg the handiwork 
of the Great Creator, amply sotiafying of even sanguine anticipations. 

Dr. Scoresby found, in Septepiber last^ that about '700 catalogued nebnb» 
had been already examined, and transferred to the ledger records from the 
journals of the Observatory (comprising <mty a selection fi!om the general 
observationsX and the new nMbt^ or nebulous knots, discovered merely inci- 
dentaUy, amounted to 140 or more. The number of observationa, involving 
separate sets of the instrument^ recorded in the ledger (exclusive of very 
many hundreds, possiUy thousands, on tiie moon and planets), amount to 
near 1*700, involving several hundreds of determinations of position and angu- 
lar measurements with tiie micrometer on the fkr distant stars. The caieftilly 
drawn configurations, eliciting new eharacienstics, exceed 90, and the rough 
or kss-fimsbed sketches amount to above 200. Of the '700 catalogued nebul» 
afaready examined, it should be observed that in full one half or more, some- 
thing new has been elicited. 

In speaking of the effects of the flood of light acoumulated by tiie six'foet 
speculum of the Earl of Bosse, Dr. Scoresby remarked that this peculiarity of 
the mstrument (connected as it is with due length of focus and adnurable 
definition) enabled it to readi distances m space fiir beyond the powers of any 
other instrument This was its peculiar province; and in this^ as to existing 
instruments, there was not, nor, as he hoped to show, could there be, any 
competition. For comparing the space-penetrating power of the siX'^et 
speculum with one of two feet (whidh has rarely been exceeded) we find it 
three to one in fiivor of the largest, with an accumulation of Uffhi in Ijie ratio 
of 6* to 2s, or 9 to 1. On comparing the powers of this magn^cent instru- 
ment with those of a refractor of two feet aperture, the largest hitlierto 
attempted, wehave an^Mrtorif^-HDfiaking a due allowance for the loss <^ light 
by reflection from two mirrors, and assuming an equal degree of perfoctnesB^ 
figure, and other optical requirements in the refractor, and no allowance for 
absorption of light— 4n the ratio of aboxEt 4'6 to 1, as to lights and as 2*12 to 1 
as to tiie capabUity of penetrating space, or detecting nebulous or siderial 
dqects at tiie extreme distance of visibility. Hence, while the range of ■ 
telescopic vision in a refractor of two feet aperture would embrace a sphere in 
QMoe represented by a diameter of 2 ; the six-feet speculum (assuming both 
instruments to be of equal optical perfection, magnifying equally, and aOow- 
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ing 50 per cent for loss of li^t for two refleotora in the one oase^ and nona 
(?) in the other) would comprehend a sphere of about 4*24 diameter— the 
outer shdl of which, 1*12 in thioknesBy being the proyinoe of the great instru- 
ment alone. But let us reduce these proportions to wdHUxM of equal qNioes^ 
that We may- judge more aocuratelj of the relatare powers. Kow the solid 
contents of different spheres, we know, are in the ratio of the cubes of their 
diameters. Hence, the oomparatlTe spheres, penetrated by the two instra* 
ments referred tOy should be 4*24^ to 2^; that is, as 9*6 to 1. Dedudang, then, 
from this vast grasp of space the inner sphere^ capable of bdng explored by- 
other instromentB^ we find that, out of nearly ten sections of space readied by 
this telescope, there are nearly nine sections which the six-feet speculum 
may embrace as peculiarly its ownl 

What its revelations yet may prove, Idien, we can have no idea. Several 
thousands of nebulffi have been catalogued : the great reflector might add to 
these tens of liiousands more. But this, seeing how few nights in a year are 
fiivorable for the highest powers, must be the work of years of perseverance. 
It would be a worthy undertaking for the government of a great country, to 
afford the means of multiplying such gigantic instruments. Applieatbn is to 
be made, in this direction, for a six-feet reflector at the Cape of Good Hope^ 
for the examination of the heavens toward the southern pole. Lord Bosse^ 
with his usmil nobleness of liberality, will yield up his laboratory, machinexy, 
and men, to the service of government, and is willing, moreover, to give the 
direction and guidance of his master-mind. Will the British nation be con- 
tent with a refusal? 

The range opened to us by the great telescope at Birr Castie, is best» per- 
haps, apprehended by the now usual measurement— not of distances in mileiv 
or millions (Smiles, or diameters of the earth's orbit, but— of the progress of 
light in free space. The determination, within, no doubt, a small proportion 
of emnr, of tiie parallax of a considerable number of the fixed stars, yields^ 
acc(»ding to M. Peters, a space betwixt us and the fixed stars of the small- 
est magnitude, the sixtii, ordinarily visible to the naked ^e, of 130 yeara in 
the flight of light This information enables us^ on the prindplee of wmding 
HhA h&anifiM^ suggested by Sir W. Hersdiel, with the photometrical researches 
on the stare of Dr. WoUaston and others, to cany the estimation of distances 
and that by no means on vague assumption, to the limits of space opened out 
by the most effective telescopes. And from the guidance thus afforded us, as 
to the comparative power of the six-feet speculum in the penetration of space 
as already elucidated, we might fiurly assume the feet, that if any other teles- 
cope now hi use could follow the sun if removed to the remotest visible 
position, or till its light would require 10,000 years to reach us, the grand 
faistmment at Paisonstown would foUow it so fer, that from 20,000 to 26,000 
years would be spent in the transmission of its light to the earth. But in the 
cases <^ dustere oS. stars, and of nebute exhibiting a mere speck of misty 
luminosity, fh>m the combined light perhaps of hundreds of thousands of suns, 
tiie Tp9MMiiim into space^ compared with the results of ordinary vision, must 
be enonnoQs; so that it would not be diffloolt to show the jprv^oMUly that a 
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mSBkn, of jmn, in ffifl^t of lit^ would be reqniflite^ In legaid to the mort 
ilittiBt^ to tnoe the enoniioaB mterraL 

Bat after all, wliat ie all tbai^ Taat as thp attamment ini^^ seem, in liie ex- 
]tea«toof the extent of the wofks of the Almiglify? For in tfiSs attempt 
to look into epaoe^ aa the great reflector enablee ofl^ we see but a mere tpeck — 
ftr CPACB w urnnniL Gould we take^ therefiire^ not the tardy wings <^ the 
momfaig, with the speed of the meie spread of day, ncnr flee as with the leaden 
winga of ligfat, whkh would require years to readi the nearest star, but, like 
unhampered AoivM; ooold we Bpeed to the Airthest visible nebula at a bound, 
tfaen^ donbtlesB, we should have a oontinuanoe of revelatlaos; and if bound 
after bound were taken, and new spheres of space for ten thousand repetU 
tkxis ezpk)ied, should we not {Hobably find each additional qkhfiie 
viiton garnished with sons and neboloua oonfigunitkMiSi rich and marvelous as 
oar own? If ttiese views serve to enlarge our conception of creative won- 
den^ and of the g^oty and power of the Great Aidiitect of tiie heavens^ 
riioald they not deeply impro a n us in reepeot to the Divine c(mdeeoeDsi<ni in 
regardiB^sogracioiMiy thislittlevixifeiiorworidof ootbI Animated with the 
■pint of the Psalmist^ we shall eadi one surely be disposed appropriatefy to 
Join in his emphatic saying: " When I oonmder Thy heavens, Ihe work of Thy 
fingen^ the moon and the stus whidi Thou hast ordsined; what is man, tfa^ 
Xhoa art mindfiil of him? orthescmof man, tiuttThouvisitesthim?" 

ON THE ASTEROID FLANBTS. 

At the Providfiooe Meeting of the American Association ProfesBor Alex- 
ander, of FrincetOD, presented a pq^ on the character of the origiaal asteroid 
planet By a skillfiil use of evidence he has arrived at almost a certainty 
that in tiM space between Mars and Jupiter once revolTed a planet a little 
more than 2*8 times as fiir frnn the sun as our earth. The equatorial diameter 
was about 70,000 miles, but the polar diameter only 8 miles 1 It was not a 
globe but a wafer, nay, a disk of a thkdmees of only 1-9,000 of its diameter. 
Its time of levcdntion was 3*608 days^ say 3 days^ 15 hours, 46 minutes. The 
inehnation of its orbit to the ediptio was about 4^. It met a fate that might 
have been anticipated from so thin a body wheeling so furiously, for its motion 
on Hb aoda was l-16th of its velocity in ite ori>i^ say 2,4*77 miles per hour. 
It burst as grindstones and fly-wheebs sometimes do. We have found 37 
ftagmmts of it and call them Asteroida When it burst some parts were 
moving 2,477 miles per hour fiister than the coiter did, and some as much 
dower; that is, scxne parts moved 4)964 miles per hour &ster than the others 
These described a mnoh larger orbit than the planet did, and the place where 
it burst was their perihelion. Others described a smaller orbxt^ because they 
teft that p(»nt with a diminished velodty-^t was their afdielioB. Some flew 
above the orbit of the planet and had their ascending node. Others flew 
below and it vras their descending nodei They seemed to go almost in pairs. 
Two went very tar out of the plane of tiie orbit so that they pass the limits of 
the sodiac^ and it is found that the ascending node of 18 ccnreepond needy 
with the descending node of 17. So nearly even were they distributed. And 
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thin as was the plaaet, it had not cooled so much at the time of the explosion 
but that some of the fragments could assume a spherical form. The follow- 
ing method of comparing the evidences was followed : 

The planet's place was first to be found. Three or four independent pro- 
cesses were used for this and they agreed surprisingly. He interpolated it as 
a lost term in a geometric series, from Mars to Saturn, for the first approxi- 
mation. He compared it with Saturn and Jupiter, and with Mars and Jupiter. 
He found where a planet would be dropped off in the successive cooling and 
contracting of the solar system. And he compared its orbit for size and cclip- 
ticity with those of the asteroids. Some of them gave solutions very far fi cm 
the average rejecting these; the others coincided with previous deductions 
and with each other surprisingly. Its day he found by Kirkwood's analogy. 
Its equatorial diameter was the result of two calculations, one of which would 
inevitably give a result too large and the other too small in aU cases when the 
planet did not explode at its equinox, when it would be exact. These num- 
bers were 18,425 and 68,656 miles. A just comparison gave 70,470. 

It is curious to see how the history of this planet verifies the theory of La 
Place, that a heavenly body must be either nearly a sphere or a disk, and 
that llie latter must be unstable. And this reminded Professor Alexander 
again to allude to the earth's ring — ^the zodiacal light. He had long been 
convinced that the moon could not be the only satellite thrown off by our 
planet in taking on its present form, but knew not where to look for the rest 
A more careM calculation of the data furnished by the Reverend Mr. Jones, 
had given him for the diameter of the ring 17,000 miles, and a time of about 
half a day for rotation. And curiously enough half a day was the time that 
bad been assigned by a previous calculation for the revolution of an aerolite 
around the earth. 

BXTKEMB TEMPEBATUEB IN AUSTRALIA. 

Mr. E. Merriam furnishes to the Kew York Times the following facts respect- 
ing the extreme heat recentiy observed in Australia. He says, "at the place 
of observation in the southern hemisphere, lat 37° 48' south, Ion. 144<* 57' 
east, on the banks of the river Geelong, the maximum temperature thus far 
observed, was 120°, and minimum 24° — difference, 96°. On the 26th of Oc- 
tober, 1854^ the temperature rose to 115° at 3 p.m. ; 4 p.m., 110° ; 5 p.m., 
80°, or a fell of 30° in 60 minutes, and next morning at five o'clock, 40°, or 
a change of 75° in 14 hours. 

"My correspondent in a letter dated Monday, Januray 29, 1855, says: 
'Yesterday was said to be a hotter day than the celebrated Black Thursday 
whidx occun:ed many years ago with a northern sirocco, and a hundred miles 
(^ brush on fire. People were driven to the water like cattle to preserve 
life — for the thennometer was at 118° nearly all day in the shade amd out of 
ihe wincL In the wind it was at least 160°.' " 

This extreme of natural heat is the greatest we believe, with one or two 
exoepticMis, which has ever been before recorded. On the west coast of Af- 
rica the thermometer has been observed to stand at 108° Fahrenheit in the 

17 
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■hadeu Bockfaard in BIgypt and Humboldt in Soath America observed it at 
1170 Fahrenheit^ and in 1819 it rose at Bagdad to 120^ Fahrenheit in the 
shade.-— JSif^M*. 

NEW THSOST OF THB WDinDS. 

At the meeting of the American Association, Providence, Captain Wilkes 
said he could not persuade himself that the theory of the winds, as at present 
accepted, is at all satisfactory. The theories seem to haye resulted from the 
phenomena of the trade winds. He proceeded to show in what they are 
defective, and laid down the following axioms as the basis of a true explana- 
tion of the phenomena of the winds : 

1. That ^e atmosphere, when of equal temperature and dryness, will re- 
main at rest. 

2. That if the atmosphere is disturbed by any change of temperature, the 
denser and colder portion seeks the warmer, from every direction, to restore 
the equilibrium. 

3. That heated air, unless confined and forced, Jiever tends toward a denser 
and cooler area; but when free it always rises or &lls to the area^ where its 
gravity and temperature will restore the equilibrium. 

4. That currents of air may pass in opposte directions, without mixing, 
provided they lie according to their specific gravities, but they can never pass 
through or across each other without commingling. 

5. That currents of air are infiuenoed and disturbed by electricity. 

Great stress has been laid, in the theory of the winds, on the rotary motaoa 
of the earth, in producing the direction as well as the apparent velocity of the 
trade winds. Captain Wilkes is not ready to admit that this can have any 
influence on any sur&ce winds — in &ct, the prevalence of westerly winds at 
the same time that we have easterly within the tropics moving in opposite di- 
rections, though parallel, demonstrates that the rotary motion of the earth can 
not have any such influence upon currents of air as is attributed to it 

MJEDICAJL METBOBOLOGT A2S[J> ATMOSPHEKIO OZONE. 

An interesting communication on the above sc^ject has recently been pre- 
sented to the Meteorological Society of England by Dr. MoflGsit 

Since the discovery of ozone, in April, 1848, the subject has engaged the 
author's constant attention; from tables formed from the observations of four 
years, from 1850 to 1853, he seeks to establish a oonneoti<m between atmos- 
pheric ozone and the meteorological conditions of the atmosphere^ together 
with the prevalence of disease and mortality. The chief conclusions at whidi 
Dr. Mofi&t arrives are : 1st That ozone periods always commence with de- 
creasing readings of the barometer and increase of temperature, and terminate 
with increasing readings of the barometer and decrease of temperature. 2d. 
that as ozone periods commence veiy frequentiy with the wind in the south- 
east, and terminate in the north-west, those points adjacent to the south-east 
he calls their points of oommenoement, and those adjacent to the north-wes^ 
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tiioae qf fh^ tfflnunation. 3cL That OEOiie and dm always acoompaor Mdi 
other, ai^d would appeax to be pecoliar to the aouth or equinoctial cuirejit 
The author therefore desigDatee the south points of the ooiapass aa those of 
ozcme aad drri, and the north or polar points those of no ozone and no cirri. 
4th. That snow and thonderstonns take place generally in the south-east 
poBits, and during Calais; while hail and auroras are peculiar to the north- 
west points. 5th. Tbatlhemaziinumof disease ocours with the wind in the 
south points, and the maYimum of mortalitj when in the north points. 6th. 
That some diseases are peculiar to certain directions of the wind, '7th. That 
apoplezj, epUepsy-y paralysis, and sudden deaths are yeiyconmion during hail 
and snow showery and when the wind is in the points at which these phe- 
nomena generally oocur— yiz., the north-west and south-east 8th. That 
ozone is in greats quantity on the coast tiian in inland districts. The author 
oondudes by stating tiiat owing to the ad&on of light, and the influence ot 
atmoqphtfrio Gurr^[kt8 in producing deoompositiQn of the iodide of potassium, 
it is neoessary, in order to secure xiniformity of results, to place the test pa- 
perain darkness^ and to keep them prptected from atmospheric currents. 

SATUBN AND ITRANUS. 

The £>Dowing summaiy of the results of the labors of the distinguished 
astronomer, Mr. Lassell, at Malta^ haye been transmitted to the Boyal Astro- 
nomical Society of England. 

He says, "Excepting the transparency of the obscure ring of Saturn, per- 
haps my discoyeries abroad were rather negatiye than positiye. I ascertained, 
at least to my own conyiction, that no other satellite exists about Keptune 
large enough to giye hope of discoyery without considerable improyement of 
our telescopes. Also, that while I was enabled most fully to confirm my 
discoyeiy of the preyious year, of two new and more interior satellites of 
Uranus, I arriyed at an equally strong conyiction that these two, together 
with the first two satellites simultaneously disooyered by Sir W. Herschel in 
ITST, constitute the whole of the planet's retinue hitherto discoyered. In 
the nebula of Orion I haye, I belieye, seen some minute stars in the neighbor- 
hood of the trapemum which are new. On the other hand, some of Mr 
Bond's stars I haye not been able to make out A ocxnparison of Sur John 
Hersehel's, Mr. Bond's, and my own drawings of this wonderfiil object must^ 
I think, suggest the idea of change in the nebula^ or yariability of the stara^ 
or otherwise, a leas uniformily of delineation of the same thing than might 
haye been hoped for." 

KOTB OS THE EXTENT 07 OUB EN'OWLEDGE BESPECTINa THE 
MOON'S SXJBFACE. 

Taking adyantage of the special attention paid at present to certain astix)- 
nomical disquisitions, the author called attention to a particular point connected 
with the moon, which was first stated by the author of " The Plurality of 
Worlds^" and 4hen made by him to proye that tiie moon must be uninhabited, 
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and ftflooe to ]e«d to flie oondasioii tiiaft an the ofter pianets irere nnmhab- 
fted also. The point ynm, that '^obeenratkna ha^mg been made on tte moon 
abnndantif anflkaent to detect the dumge caoaed bj tiie growth of audi 
citieeaa Manffhi« terandRnniDgfaain,no8odichangeehaTmgb^ 
flietheoi7ofnon-4iabitatknnia7beindiilgeduL'' But after haTing indicated 
the BOrt of appearance that thoae collectiana of human habitationa would 
make when tnnafened to the moon, Profeaaor Smyth proceeded to diow that 
the regiatered and pabliahed obeenrationa of the moon are by no means Birf> 
fldentlyaocanitotobenaedtoteatqiieation: and that they do show diangee^ 
and often to a ftr greater amomit than the mere building <^a hmar Hanchea- 
ter would occasion, but such dianges bear the impreas of enor of obaervalaon. 
More powerftiBy still waa thia brought oot^ <m oomparing even the best <^ 
the published docoments with some mannaci^ drawings of the ICare Crisiiim 
in the moon, recently made at tiie Edinhnrj^ Obaenratoiy, and the author 
hoped that this statement of the fanpedbction of existing maps would lead to 
obsenrers generallj applying themselves to improve this impcnrtant and inter- 
estmg field of astronomy.— /Yv/mot C Piaad SmydL 
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PATENTS, DB8IOKS, RBISSUES, AND ADDITIONAL mFROYEMSNTS 

GBANTKD BY THB PATSNT OPVIOB OP THB UNITfiD STATICS 

DITRINa THB TEAB 1854. 

Patents 1,871 

Designs 71 

Betanes 46 

AdditlonallmproYements ....... 11 

Total l^W 

The abore Is the greatest number of patents, etc, ever issued In one year from the 
office. 

Mr. J. S. Brown, of Washington, has recently published a catalogue of all the patents 
granted by the United States Qoyemment up to the commencement of the year 1865. 
From this we learn that the whole nnmber of patents granted for Grain and Gra9$ 
HarvuUrB has been one hundred and eleyen ; for Plows^ three hundred and seyenty-two ; 
for Straw-Cfutten^ one hundred and fifly-three ; for Smut macMMSj one hundred and 
Ibrty; Ibr Winnoudng machines, one hundred and sixty-three, and for IhraaMng mc^- 
cAtoM, three hundred and seyen^-elght. The liighest numbers in classes belong to the 
agricultural department, with title exception of Stoyes, on which the enormous number 
of six hundred and eighty-two patents hayebeen issued, and four hundred and seyenty- 
eight for designs, making a total of one thousand one hundred and sixty patents on 
Stoyes. 

On Air Engines, not one of which is in use, no less than twenty-one patents haye been 
granted. No less than one hundred and forty-eight patents haye been granted on Steam 
Boilers ; and yet, for all this, there are but few engineers who do not entertain the opin- 
ion that many improyements haye yet to be made on them. The manu&oture of India- 
rubber goods is but of recent date, and yet no less than forty-two patents haye been ob- 
tained on such manufactures. Sewing machines are of still more reoent date, the first 
patent haying been obtained in 1846, only nine years since; and yet no less than sixty 
patents haye been granted on such machines. This affords eyidence of their popularity 
and useftalness. The number of Water-wheel patents is somewhat high, being three 
hundred and twenty-seyen, but that of Washing maohines eomes nearly up to it, being no 
less than three hundred and nine. 



OBITUARY 

OF.PEBSONS EMINENT IN SCIENCE. 1855. 

K. F. Baohmann, a German mineralogist, Professor in the University of Jauk 

Martin Barry, M.D., an English physiologist. 

Sir Henry de la Beche, the well known English geologist. 

Dr. T. Bomeyn Beck, of Albany, N. Y. 
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Sdwvd BoviiMb ta eminent Sagllah engineer and nsTtl enhiteet 

X. Bneonnet, «n eminent Freneh ehemlst, the diaooTerer of zjloldlne, pyrogeDis 

11^^ T. 8. BrowB, the eonatraefeing engineer of the Kew York and Erie Ballroed, and 
ehlef engineer of the Moaoow and St Petersburg BaUroad, Bnaala. 
W. H. Brown, an eminent American ahip-bnlider, oonatroetor of the Atlantie, Padflo, 



Prolbaaor Boaoh, director of the Ohaerratoir at Kfinigabwrg. 

OoL John a Champion, an Snglldi natnraliat, UUed at flie alege of SebastopoL 

X. Ghaipentler, an eminent Swlas geologist and naturalist 

Frofeaaor Oowper, Profeaaor of Materia ICedlca, TTniyersitT' of Edinbnrg. 

Andrew Qroaee, an enthnsiaatio amateur of science, well known for hla electrical ex- 
pcHmenti, and asserted creation of inseet life by galTono-electrfclty. 

BmatlHsflnbech, the weH known geologteal ProteiOT at Oleaaen, Gerauoy; 

Lonia Weaton Dillyne, an Bni^bh natenUat 

George Lonia Dnvemoy, Professor of Comparatiye Anatomy, Jardin des Plantes, Paris. 

Horace Baton, ProftBasor of Chemistry, Mlddlebnry College, Yermont, and formerly 
GoTcmor of that State. 

John Graem Bllery, an American geologist and mining engineer. 

Charles Frederick Qanas, the eminent German astronomer aend mattrnmattcfirri. 

8. & Cheenongfa, an English geologist 

Pr. John Gorrie, of Florida, a well known American Inyentor. 

J. H. Gould, an Englfsh naturalist, died in India. 

James F. W. Johnson, the distinguished English agriculturist and scientiflc writer. 

Abbot Lawrence, founder of the Lawrence Scientiflc School, Cambridge, Mass. 

Henry Lawson, an English astronomer and patron of science. 

Leonard Maelzel, the inyentor of the antomaton chess-player, and other enrloilB me- 
chanical arrangements. 

]£ Magendle, the eminent French physiologist and naturalist 

Ml De liayer, a Bosslan naturalist and trayeler. 

Bandy McCallnm, a celebrated collector of fossils In Scotiand. 

Bobert MQIb, of 'Washington, D. C, architect of the Washington Monument, and wAonB 
national structures. 

Dr. Molkenboer, a Dutch naturalist of Leyden, Holland. 

Count Onwarofl; formerly President of the Boyal Academy of Sciences, Bnaala. 

Sir Edward Parry, the distinguished Arctic naylgator. 

Professor Petrina, of the Uniyersity of Prague. 

Philip Pusey, President of the Boyal (English) Agricultural Society, and a most eminent 
agriculturist 

Dr. Batkhe, Professor of Natural History, TTniyetslty of Christiana, Korway. 

Ernst Beinholdt, Professor of Philosophy, Jena, Pnusla. 

Joseph Bemy, the French fisherman who first introduced the artiflclal ptopgggltixm 
offish. 

W. D. Saun, an English geologist 

Simeon L Spolford, an American railroad engineer and Inventor. 

Dr. Edward StoUe, a dlstlngulBhed German technologist 

F. Strange, an eminent English ornithologist, murdered by the natives of Australia. 

Dr. William Terrel, an eminent American ajprlculturlst and patron of sdenee. 

Thomas Weaver, an English geologist 

William Wing, Seeretaxy of the Bniflish EntoaoliDgieal Society. 
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LIST OF BOOKS, PAMPHLETS, ETC., 

OH HATTEBS PEBTAINIKa TO BOIEKOS, PUBUSHED IK THX UIOTED 
STATES DUBJHa THE TEAB 1855. 



Annate of fhe Afltronomloal ObBerratory of Harvard College, VoL L Fart II,, 18S3-08, pp. 

816. 
Baohe, A. B. Beport of the Coast SarYe7 for 1854. 

Bache, A. D. Tide Tables for tbe principal sea-ports of the United States. Pamphlet 
Bnchman, BeVerend John. An examination of the Natnral Provinces of the Animal 

World, and their relations to the different types of Mankind. James & Co., Charles- 
ton, B. C. 
Balrd, S. F. Beport on the Pishes of the New Jersey Coast Smithsonian publication. 
Bartlett, Professor W. H. K Elements of Natural Philosophy. A. S. Barnes A Co., N.T. 
Beckwith, Lieutenant Beport on the projeoted Pacific Bail-road Bonte, near the 88th and 

89th parallels of latitude. Pub. Doc. 
Ben, John. Mineral and Thermal Springs of the United States and Canada. 12mo. 

Parry is McMillan, Philadelphia, 
Blake, WilHam P. Beport on the geological features of Williamson^s Pacifle BaO-road 

Surrey. Pub. Doe. 
Breed and Steiner, Doctors. WIlls's Outlines of Chemical Analysis. Be-edlted. Monroe 

A Co., Boston. 
Burt, W. A. The Solar Compass. 

Chapman; Dr. L. L. Princlpia, or Nature^s first principles. Campbell ds Co., Philadelphia. 
Cole, Oeorge, and Vemam, J. S. The Contractor's Book of Drawings of tools and ma- 

ohines used in constructing canals, rall-roads, and other works. Folio. O. & Steele 

A Co., Buffldo, N. Y. 
Dana, James D. Bcnort on Cmstaoea— the Atlas. This volume forms one of the serlea 

of the Beports or the United States Exploring Expedition, and contains 96 plates in 

folio, with flffures and details of nearly 700 species, firom drawings by the antnor. 0. 

P. Putnam & Co., 821 Broadway. N. x. 
Dana, Samuel L. Muck Manual New and enlarged edition. Saxton A Co., N. Y. 
Darby, Professor John. Botany of the Southern States. In two parts. Part L Struetoral 

and Physiological Botany and Vegetable Productsi Part II. DeaortpUon of Southern 

Plants, arranged on the natural system. Preceded by a linnean and a Dichotomona 

Analysis. A S. Barnes & Co., New York. 
Davies, Charles, LL.D., and N. O. Peck, A.M. Mathematical Dictionary and Qydopedia 

of Mathematical Science. A. S. Barnes & Co., New York. 
De Ck>bineau. The Moral and Intellectual Diversity of Baees. From the French of De 

Oobineau. By H. Hot& With an Appendix, containing a summary of the latest 

scisntifio fkots bearing upon the question of Unity or Plurality of Species, by J. C. 

Nott,M.D. 8vo. lippfncott & Co., Philadelphia. 
I>eTere,Ml& Stray Leaves from the Book of £i(atnre. O.P.Putnam A; Co., New York. 
Ellet, Charlea, Jr. Coast and Harbor Defenses. 

Emmons, Ebenezer, M.D. American Oeolo^, with illustrations of characteristic Ameri- 
can Fossils. Atlas and Geological Map. i vol. pp. 446, Sprague & Co., Albany, N. Y. 
Ewbank; Thomas. The World a Workshop, or the Physical Belations of Man to the 

Earth. pp.l98w Appleton & Co., New York. 
Fitoh, Asa, M-jO. First Beport on the Noxious, Beneficial, and other Insects, of the State 

of New York. 
FUnt, C L. Second Annual Beport of the Massachusetts State Board of Agriculture. 
OilU^ Lieutenant J. M. United States Naval Astronomical Expedition to the Southern 

Hemtohore, durioff the years 1849, 1860, 1861, 1862. 2 vols. Lippineott A Co., PhiL 
Onrley, W. and L. E. Manual of the Instruments used In Engineering and Surveying 

Troy, N. Y. 
Eardwlck, T. F. Manual of Photogrq^hie Chemistry. American edition. Be-editedby 

8. D. Humphrey, New York. 
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laphiin, J. H. A Geological Hap of HO wankie, WiBconaiiL 

liea, laaao, UiD. FoflsUFoot-marks of the Bed Sandstone of PottarfOe, Pons. FoUo. 

Lehman's Physiological Chemistry. Edited, with Ulnstrations, by Prafeasor B. K Bogaifli 



University of Pennsylvania. Blanchard ds Lea, Philadelphia. 
Uebig, Jnstos. The Relations of Chemistry to Agrionlture, and the Acrieattaial Experi- 
ments of J. B. Lawea. Translated by S. W. Johnson, Albany, New York. Lather 

Tncker A Ca Price 25 cents. 
Locke, John, Br. An Address on Agriooltonl Chemlstiy. Waxren County (Ohio) Af- 

rienltnral Soele^. 
Loomls, Elias. An Introdnction to Practical Astronomy. Harpers, New York. 
Hanry, Lientenant H. F. Phvaical Geography of the Boa. 8vo. Harpers, New York. 
Hisaoori, Geological Surrey o£ First and Seoond Annual Beport, by G. C. Swallow, State 

Geologist 
New Jersey, First Annual Beport of the Geological Survey of. 
Parke, Uentenant John C, IT. S. A. Beport on the projected Padflo Bafl-road Boato on 

the88dpara)leL Pab. J>o& 
Parrish, Edwara An Introdnction' to Practical Pharmacy. 8vo. pp.600. Blanchard 

& Lea, Philadelphia. 
Perceval, Dr. J. 8. Beport on the Iron Ore of Dodge and Washington CoontleB, Wiseon- 

sin. 
Perry, J. B. Stair-Bnilding. A. H Banner. New York. 
Photography, Theoretical and Practical. Heath A Brother, New York. 
Proceedings of the American Association for the Advancement of Sdenoe. Sih meeting. 

Washington, D. 0. 
Proceedings of the National Institato. Washlnffton, D. C. ToL L No 1. New series. 
Banking's Half-yearly Abstract of the Hedical Sdenoea. Svo. pp. 8ia Undsay A 

Bit&iston, PhUadelphia. 
Beport of the Commissioner of Patents for 1854, Hechanlcal and AgrlcnltnraL 
Beport on the yartoos projected Bail-road Boates to the Pacific. Captain Humphrey and 

Lieutenant Warren. Pub. Doc 
Beport, Bixty-eighth Annual, of the Begents of the Stato of New York. 
Smith, Professor J. {jaurence. Beport on the Minerals and Mineral Waters of ChllL 
Stovena, J. J. Beport on the projected Boute tor the Pacific Ball-road near the 47th and 

49th parallels. Pub. Doa 
Trask, Dr. John. Beport on the Geology of the Coast Mountains of California. Pamphlet 

Sacramento, Catlfomla. 
Tredwell, Daniel The relations of Science to the UseAU Arts. Pamphlet Hnnroe A 

Co., Boston. 
Tttomey and Holmes. Fossils of South Carolina. John Bnssell, Charleston, S. C. 
Yergnes, Professor. Electro-chemistry considered in its application to Medicine. Phair 

& Co., New York. 



Walles, Professor B. C. L. Beport on the Agriculture and Geology of MinissippL 
Waring, George E. Elements of Agriculture : a Book for Young Farmers. Appleton A 

Oo.,New\ork. 
Wells, David A. Annual of Sdentiflc Discovery for 1866. Gould A Lincoln, Boston ; G. 

P. Putnam & Co., New York. 
Wells, David A. Familiar Science, or the explanation of the Principles of Natural and 

Phyaical Science, and their ai^licatlons to the employmento and pursuite of common 

life. pp. 660. Childs & Peterson. Philadelphia; G. P. Putnam & Co., New York. 
Wells, David A The Year Book of Agriculture, or Annual of Agricultunl Progress, fi>r 

1866-^. pp. 400. Childs & Peterson, 124 Arch Street, Philadelphia; G. P. Putnam 

& Co., New York. 
Wetherill, a M., Dr. Adipocere and its Formation. Philadelphia. 
Wetherill, Dr. C. M. Chemical Examination of the Bakers' Bread of Philadelphia. 
Wharton, Francis, and Moreton Stille, M.D. A Treatise on Medical Juriwmdence. Hay 

& Brother, Philadelphia. 
Whippier, Lieutenant Beport on the explorations for the Pacific Ball-road on the 86th 

parallel. Pub. Doc 
Williams, Professor W. G. Address on the Physical Sciences, and their xelattons to eaeh 

other and the Arts and Professions. Tusenmbia, Ala. 
Williamson, Lieutenant Beconnoissanee and Survey in California in connection wtOi the 

projected Pacific Ball-road. Pub. Doc 
Yonmans, Edward L. Chemical Atlas : or, the Chemistry of Familiar Objecta. Imp. 

4ta pp. 106^ D. Appleton & Co., New York. 
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PAGB 

AcarilnMlca» 800 

Add, carbonic, pbyBiological and thera- 
peutic efTects of, 258 
Ae^ gallle and tannio, action of; 252 
Adams's prlie problem, 879 
AfHca, explorations in Central, 864 
« geology of Central, 285 
** western coast new animals from, 856 
African Exploration Societj, 14 
Ainicoltural Chemistry, new investigar 

tions in, 271 

** Implements at the Paris 

Exhibition, 185 

Air, reeiftanoe oT, to projectiles, 192 

Albany Observatory (DudleyX 16 

Alcohol, action ot, upon the stomach, 270 

** artificial production of; from 

blcarbureted hydrogen, 268 

Algeria, its products, 186 

Alloys for Journal-boxes, 210 

*« new metallic, 209 

"■ of iron, potassium, and alaminum, 

not subject to oxydatlon, 211 
Alumlnates and silicates, artificial pro- 
duction of; 222 
AJuminum, the metal, 215 
Amalgamators, Improvements in, 90 
Amazon, Upper, birds of; 862 
Ambrotype, process for producing, 181 
American Association for 1855, 8 
" Continent, North, physical 

changes in the character of, 284 

** extreme Northern, Geology of, 230 

Ammonia and Boracio acid, 231 

" " Nitric acid in rain water, 271 

*^ fbrmation oi; in iron smelting, 206 

Anatomical specimens, new method of 

preserving, 852 

Anchor, storm, 88 

Andes, Barometric anomalies about, 198 
Animal and vegetable kingdoms,distino- 

tions between, 8tf 

Animals, marine, destruction of,by slight 

changiBSoftemperatmre, 858 

** new, from Western Africa, 866 
Antimony of California, 882 

Aquarium, observations on tiie preserv- 
ation of nufflne animals in. 858 
Arabian Desert, conversion into a lake, 298 
Arctic region, coal fh>m, 826 
** ** new map of; 18 
** seas, discoveries in, 20 
ijrmories, tJ. S., ImprovemciitB in the 
fabrication of arms, 91 



Arms, improvements in, at U^.8. AimorieB, 91 
AsKorr, Db. Nkil, on the economy of 

fteel, 60" 

Art and utility in France, 187 

Artillery and projectiles, 99 

" vents,, improved, 97 

Assyrian discoveries, 860 

Astronomical observations in India, 17 

" progresSfprospectofftiture, 11 
Atiantic submarine telegraph, sugges- 
tions concerning, 148 
Auger, improved, Hoagland^s, 118 
Aurora Borcalis, Sir John Bosses explan- 
ation of; 151 
Australia, fossil bones in alluvium oi; 298 
Axle, Greenes patent sleeve, 78 
** boxes, glass and iron, 78 

Babbaox on mechanical notation, 195 

Bank-note paper, experiments with, 84 
Bank-notes, manufitctnre of; 85 

Barometric anomalies, 198 

Basalt, action of air and water on, 280 

Basin stop-cocks, improved, 120 

Battery, Stringfellow^s pocket electric, 189 
Bkafmont'b type-distributing machine, 109 
Beaubbgabd's discoveries tn photogra- 
phy, 177 
Bbcqd-ebbl on the separation of ores of 

silver, lead, and copper, 224 

Bell, Db., on the so-cailedsptritnal phe- 
nomena, 154 
Bench-hook, improved, 115 
Benzole, economic applications of; 252 
Binocalar vision of sur&ces of different 

coloi-s, 172 

Bird, new gigantic fossil 822 

Birds, roosting of; 858 

Blake, William P., 28ft-8 

Bleaching wax, tallow, etc, 245 

Blinds, improvements in adjusting, 116 

Blood, fountain of. In Honduras, 853 

" globules, photographic impres- 
sions of; 180 
Boats, canal, mode of flreelDg fh)m water, 129 
Bodies, chemical equivalents of certain, 205 
Boilers and ftimaces, Champion^s im- 
proved, 88 
" Fairbairn on the strength of; 86 
Bomb-lanoes for whaling, 92 
Book, curious sdentiflc, 18 
Books, machine for trimming, 180 
Boracio acid and ammonia* produetion 
of, by volcanic action, 28 
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Boring mMliiii«,iinproT»d, 116 
Bottlea, nuebiiie for nnoorkliig and de- 

cantliiff, 181 

BoTVBu/B steam-caniagtt, 68 

Bxmke, hydrostatic railway, 59 

** MOler's steam-car, 67 

•* new rail-road, 68 

Brass formed by galvanic agency, 880 

Brick-machine, improved, 186 
Britain, Qreat, proaaction and consomp- 

tion of metals in, 806 

British Association for 1856, 6 

Bromine, separation of, from iodine, 280 
Building materials, Professor Henry on 

the strensth of; 199 

Bnllet-molo, improved, 98 

Oatlu, M. his visit to Tlmhactoo, 19 

Oilctiim, metallic, preparation oi; 818 

** ** properties o^ 818 

Oalioo printing, improved cylinders for, 79 

California, minerals of the gold region, 890 

GalomeL preparation ot; 876 

Camera incida, sahstitate for, 169 

Gannon, aiming with, 96 

** improved, 97 

" testing oA 94 

Car-conpling, improved, 61 

•" seat, Baile/s a<^nstable, 60 

** springs, Adams's improved, 67 

** ventilator. Footers, 61 

Gars, rail-road, device for repbdng on 

track, 61 

Carbonic acid, medicinal efTeets oi; 858 
**' ** production o^ in the soil, 878 

Carriage, three-wheeled, 78 

Carriages, improvements in, 78 

Carving machine. Gear's, 111 

Castings, calculation of the weight ot, 

from pattern, 65 

Cements, action ot sea-water on, 868 

" and mortars, 265-7 

Cells relation of, to consciousness, 840 

Chain-cables, pressure-stopper for, 90 

Champion^ Improved boilers and ftir- 

naces, 88 

CnAirvBNKT's great circle protractor, 197 
Chinese, accnracy of, as observers, 199 

Chlorophyll in infusoria, 883 

" Mohl on, 888 

Cholera, new theory respecting, 849 

Cities, peculiarities of certain localities, 801 
Clock escapement, improved, 188 

Cloth, printing on, by the photographic 

process, 174 

Coal, distillation of, 246 

" estates, revenue o^ 801 

" fields of Pennsylvania, fossils of; 881 
" lh)m Arctic regions, 826 

** legal weight of a ton, 188 

" production and consumption of; in 

Great Britain, 806-7 

** tar, and its products, 288 

** waste of; 801 

Coal-hole cover, improved, 89 

Cobalt, separation fh>m nickel, 225 

Coffee, preparation and use of; 255 

** substitutes for; 286 

College of DomesticlBoonomy, 16 

Collodion process of photography, im- 
provements in, 178 



Color blindaesi, 165 

** in nature and art, 166 

Colorado desert, ancient lake in, 888 

Combustion, observations on the meaaB 

of increasing the quanti^ of heatfrom, 188 
Comets discovered in 186^ 878 

Compass variations, 164 

Conductors, lightning, 189 

Copper, new process for the detennina- 

tlon o^ 826 

** produce ot Lake Superior for 

1856, 809 

Copperplate printing, improvements in, 106 
Copying machine, Ameses, 108 

Coral, artificial, 267 

Cornish engines, daily duty of 808 

Cotton-warte, deanii^ and renovating^ 286 

Dagnerreian image, curious fket in rela- 
tion to, 186 
Daguerreotypes, engraving fWmi, 188 
** etereoseopie, 178-86 
DxDEBiOK^s improved hay press, 188 
Diseases, registration ot 16 
Development, theory of proffreasiTO, 814 
Diamond, remarkable Brazilian, 808 
Dieynodon, a new fossil animal, 888 
Dinomis, new species o^ 828 
Dovetalling-machine, Burleya, HI 
Drift, phenomena of; 898 
Drill, hydraulic rock, 88 
Dust in rail-road cars, proTentton of; 68 

Earth-boring madilnery, improvements 

in, 188 

Eartti, determination of its deosKy, 164 
" galvanic action In, 168 

Earthquake Indicator, 299 

" waves, 897 

Earthonakes, origin Ot, 896-6 

Electric cable, ezpeitraental observa- 
tions on, 146 
»* communication, BonelliVi ex- 
periments on, 1^ 
** current, velocity of; 148 
** currents, peristaltic inductlott 
ot in submarine telegraph 
wires, 147 
" light, stratification of; 141 
Electricity, atmospheric, measurement 

of, 151 

u discharge of; fh>m telegraph 

wires, 140 

Electro-plating with the white, earthy 

metals, 21 *> 

Electrotyping, improv^nettts in, 145 

Engine, Ericsson's, 89 

** portable boring, 118 

** screw-propelling, 81 

Engraving with the aid of the photo^^ 

graphic process, 178-88 

Entomological specimens, preservation 

o^ 858 

Ericsson's hot-air engine, 88 

Eye, structure of; 860 

Eye^ effect of indostrial oeenpationi on, 845 

Fabrics, rendering water-proof; 87ft 

Fiber, vegetable improTements In pre- 

FlDers for paper*making, 886 
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Wtb/NfOB snbittiioes, Improred maclifaiA- 

f7 for pteUng, 79 

TUe-maklngby nuushioeiy, 121 

Fire-arms, weayer's breaelHloadiiue, 97 
Fire-enrinefl, sprlnn for, 76 

Flflhe4, flaorlne & the aoaks «C S81 

** new generic ^e ci, 886 

Flax and hemis cnltiyation oi; In Europe, 888 
Flooring, improTed, 116 

Flowers, photognphie ImpreMtons ot, 175 
Fluorine, in the scalee of flabea, S81 

"> isolation ot, 881 

Food, and its adnlterationa, 254 

Footprints, AmbU, connection o( with 

the theory of progresrire derelopment, 814 
Force, phTtlcai, Faraday^s Tiews ot, 161 
Foflflil iooqirints, Lea^s monograph at 18 
Foasila, interesting, 821 

FrankUn, Sir John, additional informa- 
tion concerning, 21 
Frozen weUs, 190 
Fnel, consnmption and economy ai, 60 
Furnace, smoKe conaoming, 68 
** Woodcock's improred, 76 
Fnmaoea, improyements in, 66 
" ref^e of smelting, 207 
Fumitiire, proportion of colon in, 168 

Gaa iVom peats, 247 

» poriflcation of; 247 

» regulators, 182 

** » Fkfaner ds WoodroTft 

improred, 188 

« *« Parkam's improred, 188 

Ctate, Thompson's circnlar self-acting, 184 
Ctolatlne paper, for coloring light, 261 

Goologlcak memoranda, 292 

Geology of Central Africa, 285 

€H]ding, electro, new process of; 221 

Glass, new method of engrayinc on, 117 
Globe, snperfleial changes In ue meri- 
dional stractore of; 800 
Glue, mannfJKctnre from old leather, 262 
Glycerine, manofsotare and properties 

it, 286 

Goitre, canse of; 274 

€k>Id, arborescent and crystalline, 880-1 
** Bundle's method of separating, 228 
Chraln-scale, Bramble's, automatic, 120 

Grate-bar^ self-retaining, 68 

Grayity, Faraday on, 161 

Guatemala, antiquarian discoyeriea in, 19 
Gun, Lancaster, 90 

Gun-cotton, 277 

Gunpowder explosion, effects of; 198 

Gutta-percha, 127,248 

Hair, obserratlons on the structure oi; 861 
Hats, improyements tn the manufacture 

ot, 127 

H ATXS, Dr. A. A ., 257, 808 

Hay-press, Dederick's improred, 188 

Heatthg apparatus, improyements In, 67 
Hood, mount, ascent and measurement 

of; 801 

HooKxn's plants of British India and the 

Himalayas, 886 

Hoops, improyed machine for sawing, 118 
Horn, softening, 277 

Hydmnlic limes and cements, 268 

i^grometrie regulator, 196 



HydzogMi dlitlilatioB of CMl in, 

hthyosaunu found within tha aietlo 
circle, 814 

India, electro telegraph In, 144 

India-rubber, artificial, 248 

•^ *" lininffforship^ 81 

Infernal machines, Bussian, 98 

Inks, composition and preparation of; 284 
Insects, impressions of; in the Triassic 

Bocks, 822 

Iodine, separation from bromine, 680 

Iron, ammonlafbrmed in the smelting of; 206 

*« improyements in puddling, 229 

** naaye, occurrence of, in Liberia, 808 

** ** in Canaan, Conn., 806 

** ox«, distribution d; in the earth, 808 

•* payements, 77 

** rails, comparatiye duration of; 51 

*• raJI-road car, 68 

lyory caryings, models of; 16 

Joras, Bey. G., on zodiacal light, 874 

Eahu's, Dr., Arctic expedition, 871 

Lao, production of; 857 

lake, ancient, in the Colorado desert, 288 
I^mps, improyements in, 119 

Lancaster Gun, what is, 90 

Land, modem eleyation ot, 800 

Lathe for cutting irregular forms, WalCs, 112 
** improyed metal, 117 

Lead, silyer, and copper, separation of 

the ores oi; 224 

Leather, improyements in Japanning^ 180 
"fiSnSig, 250 

** old, manufhoture of glue flwm, 262 
Liberia, natiye iron in, 808 

Life-preservers, Thompson's improyed, 181 
Light, influence of; on the germination 

of seeds, 889 

" zodiacal, 874 

Lightning; chain, causes o^ 143 

*" conductors, termination of; 189 

lignites, character at some, 817 

linseed-oil cake, used in the manuiho- 

tnre of soap, 242 

Liquors, alcoholic, certain curious mo- 
tions oi; 202 
Lithium, metallic preparation oi; 218 
Lithographs, obtaining by photogn^y, 180 
Lock, door, improyed, 126 
Locomotiye, extraordinary trial of; 54 
Longitude between Greenwich and 

Paris, 18 

Loom, Broadbent's improyed, 79 

** Talbot's « 80 

Looms, improyements in, 79 

Labrication, oils for, 241 

Magnetism, solar, 160 
Mammoth, epoch of; 820 
Manganese, detection of; 226 
Manure, distributor, broadcast, • 122 
Maps and designs, enlarging and reduc- 
ing, 119 
Marble, yerd antique, in Termont, 827 
Maschxx, Bir., on the stereoscope, 178 
Masts, improyements in, 88 
*^ supporting; 88 
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18S 
r/rtwi p t h m 9i, hj fte ngtm ct 
.«•, 805 

MftthematlcilJoanu], IS 

Mavbt, lieat, on bwomatrio WMMlUa» 1»8 

•* " *» krg« ordnaiiee, 101 

MtdltoRMMn and Bad Ses, toveto of; 208 

** - sabmarine telogniBh, 149 

Metal, Bogsle'a lotery sbcan Ibr, 118 

Metola, alkaline and earthy, electrolytto 

prefMratlon ot 811 

** earthr, Indnstnal employment 

oi; 211 

** oleetro-ebemieal extiaotlon oi; 

from the hamaa organism, 228 

•* prod«eCion oi; in Great Britain, 806 

** apongy, 286 

Meteorite, examination of a iappoaed, 886 
Meteorites, new, 886 

Miea, existence of aoari In, 800 

Minerals, artificial prodaction ot, 829 

Mlnl« balls, maohinee for making, 86 

Moon, chronology of the formation o^ 889 
Moon*s aarihce, note on tito extent of 

oar knowledge respecting the, 887 

Mora tree of West Indies, 888 

Moiphokkgy, Analytio, 8il 

Moeqoito, sting o^ 854 

Moths, microscopic iUnstrattons d, 18 

Moseams of domestic economy, 15 

Mnste, steam applied to, 87 

Mnslcal iastmments, improTementa 1B) 128 

Nebraska, mawtais terrM ot, 889 
Keedlewomen, bow lirivre their oyea, 845 

Kew Jersey, geological survey oC 81 

Klaxara BItot, attempts to sonnd, 281 

Nickel, separation oi; firom eobalt, 285 

Nitrogen, absorption at, by plants, 278 

Notatton, meebaoleal, 195 

Ooffoanolite, new mineral, 888 

Oil, new, 248 

** preparation firom seeds, 242 

Oils forlobrication, 241 

** purifying o^ 245 

Opate, Indian, 866 

Ordnance^ OaTalH^s ImproremeatB in, 95 

Organ-pipes, wind regulator for, 188 

Oxalates In the mineral kingdom, aew, 288 

Oxydatlon, aUoys not subject to, 811 

O^l^en, magnetic force of; 164 

*« and nitrogen, relations between, 205 

Oione, Influence oi; 276 

** properties and constitution, 275 

** result of obserrations on, in Great 

Britain, 19 

Paddle-wheels, experiments with. 84 

Paper, bank-note, manufikcture of, 84 

**■ electro-cbemical, for telegraphie 

purposes, 168 

*• ftrom straw, 88 

** - gelatine, use of; fbr coloring light, 861 
** sizing, 848 

** plants ftirnishlng fibers suitable 

for, 885 

Paraguay, discoveries In, 80 

Paris ExhlbitloD, American medala» 186 

« ** deacriplion of, 184 



PaTo a a t ^ cttMnmi XT 

Pearis and pearl-making in Ofaifla» Htf 

Peat, jna from, 24T 

Pen, ProteaaFowitain, Uf 

Pendulum detachment Brown\ IM 

Ptorenasion cant, tmproTeme&ts In, 9T 

Philological diseoverles, Interesting^ 808 
Phosphorite add in rooks, detection 

of; 880; 272 

Photogrm>Ue Impresiloiui of floweta, 175 

Photographs, colored, 176 

** duration of; 173 

« lunar, 176 

** of Crimean battlea, 179 

Fbotograpliy and wood-encrarlng^ 178 

** appUcatlona In the arta, 179 

*" "« toporoelain, 175 

** printing on cloth by meana 

0^ 174 

I*lano-forte action, improved, 128 

Pianos, Drigg's Improvements In, 188 

Pickers for power>looms^ 80 

Pictures, cheap, bow made, 106 

Plane-iron, inqiroTed, 115 

Plane-lever, 111 

Planets discovered in 1865, 878 

Planing-maohtoe, Barlow^a* 110 

" " GI»y&Wood'^ lU 

•• « Morse's, 111 

Plants, absorption of nitrogen by, 278 

** fossil, of the Pennsylvamaooal, 881 

Plastic compound, new, 265 

Plow-steam, Fisker^ 64 

Plugs, fVaslble safety 206 

PoKT & TxBOMn, M. M., 298 - 

Polygraph, Ame's, 108 
Porcelain, application of photogmpby ta, 176 

Potato, disease of, origin, 272 

Prizes, sdentiflc, for 1855, 9-10 

ProQectile, new war, 95 

Projectiles, resistance of air to, 192 
Printing, copper-plate, improvements in, 106 

Prlnting-maohlnes, improvements in, 106 
Printing-press, Babeook's polyehrooia' 

tie, 106 

« " Brown's color, 106 

<• *« Davis's oscillating, 107 

Pulleys, loose bearings fbr, 180 

Pulse, macfaitta to record the beatings of; 180 

Pulverizing-maebine, Chase's, 76 

Pump, Carpenter's improved, 181 

« Gniy'a « 188 

Qulna-trees, cultivation of, in Java, 889 

Bain-drops, fossil, formation of; 818-9 
Bail-roaa bars, duration ot, 61 
** improvements, 68-4 
** New York and Brie, 48 
Bidl-way sanding apparatus, 68 
^ trains, experiments in stop- 
ping, 68 
Bedwood of Calflbnria, peculiarity o^ 884 
RelhMStion, Solar, 165 
Register, absentees', 189 
Reptile, new fbisU, 882 
Besins, bleaching, 848 
Retina, human, 860 
Blile, Graham's revolving, 96 
"exit, 96 
Blngs of Satam, 876 
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Bdoka, g(<MTing and polfsUag by tlM 

action of sand; 286 

Bocks, ImproToments in blastii^ 88 

Bocky Mountains, geology oi; 991 

Boosting of birds, 858 

Boss, Sir John, on the causes of the 

Aurora, 151 

Bndder, improTed, 81 

SaUra, nse of, S66 

Salmon, ova of; .861 

Salt In California, 882 

** mannikctare ot; in the United 
States, 802 

Salmon, artmclal propagation of, 864 

Sand, action of, on hard rodks, 286 

Sanding apparatas for railways, ^ 

Sandstcoie, red, of the Connecticat Val- 



ley, IM^ of 817 
w fossils i 



new fossils In, 816 
Sarcopbagns, x)orphyrltlc^ fbr the Duke 

of Wellington, 106 

Sardines in California, 862 

Sardinia, elevation of land in, 800 

Saturn and Uranus, 887 

Batam's ring, 879 

Saws, straining by atmospheric pressure, 114 
Science, index to mathematical and 

physical, 4 

** progress oi; for 1866, 821 

Screw fastenings, 180 

^ propellers, constraetlon of; 88 

** ** improvements in, 81-2 

M steamers, side, 81 

Sea, object of salt in, 261 

Sea- weed fbr soap, 246 

Seeds, inlhience of light on the germin- 
ation of; 889 
Sewing-machines, improvements in, 101 
*♦ « musical, 102 
*» ** Cowperthwait's new, 102 
«♦ " Harrison's ** 102 
•♦ •* Eobinson's « 102 
« •* Singer's " 102 
« ** Wheeler & Wilson's « 102 
Shafts, wood-lined bearings fbr, 86 
Ship-building, novelties in, 80 
Ship, new method of repairing, without 

docking, 27 

Ships and steamers, improvements in, 28 
Shuttles, improved, 81 

Sight, physiology of, 170 

Silicates and aluminates, production of; 222 
Silicium and titanium, 218 

Silver, iodo-nitrate of; 286 

Sizing paper, 248 

Skates, improved, 118 

Slate, machine for quarrying, 87 

** " "trimming and cutting, 87 

Slag, utilization of, 207 

Sleeping in rail<>road cars, device for, 61 
Smite, Db. J. Lawrence, 826 

Smoke, consumption of; 78 

. ** nuisance, abolition of; in England,278 
Smokeless Furnaces, 68-9 

Soap and oils, improvements in prepar- 

•« fish-blubber, 248 

•* firom sea-weed, 246 

•* fh>m linseed oil-cake, 242 

SoiUkding Instrument, Brown*s patent, 80 



PAOB 

Sptritnal phenomena, so-called. Dr. Bdl 

on, 164 

Spring, air, for rail-road cars, 66 

Springs conical plate, rail-road car, 66 

** for fire-encines, 76 

Stars, number of double, 879 

"• shooting, observed in 1866, 878 

« variable, 878 

Steam, application to agricultural pnr^ 

I>oses, 68 

** « music, 87 

Steam-ship Ocean Bird, construction oi; 29 

Persia, « "28 

Steel, curious production of, 162 

" improvements in the manuflwture 

of; 66 

** manufl&cture o^ 228 

StfunneTi, Eu?tt«Ti of alcohol on, 270 

St(> n r , 11 uu' t^] r.- L/i f k^ It] ^ Emiihce of; 129 

St(>[]yas ortllloiaU 268 

8to%-e» rtr. Ariiott^B i in proved, 70 

Straw, pnpo r fro m, 82 

Sul ij t^cta fa r iiiTes( igati on and premium, 88 
Sn finr re ftn Injf , lin pro v etE ents in, 278 

Sun. const rtqtton of, 160 

Snpsrloi-T Lake, district, mineral wealth 
of, ^ ^ ^ 809 

SurmiD(qriinitrUTnchtT hew, 197 

Swt tch J liick's sol f-act J ng, 69 

Tailor*s measures, new form of; 181 

Tallow, improvements in bleaching, 246 
TauAing, £^oe's improved process, 261 

« Watijles's " « 260 

Tar-coal, its products, 288 

Telegraphic commutator, 146 

Telegraph, electric, in India, 144 

** ** Farmer's improve- 

ments in, 144 

** ** Mediterranean sub- 

marine 149 



•* wires, discharge of 

ele< ■ ■• - 



lectricityf^om, 140 

- '* induction of 

electric currents in, 147 

Telescope, Lord Bosse's, revelations of; 880 

** photographic, 178 

Temperature, effect of slight changes on 

noarine animals, 868 

Thermo-electric currents, 148 

Thermometers, degrees and zero o( 189 
Thompson's, circular self-acting gate, 184 
Tide-guages and electric registers, 160 

Titanium, metallic 218 

Torpedo, anatomy of; 861 

Tree, fossil, found within the Arctic dr- 

clei 810 

Trees, novel machinery for felling, 116 

Tree-nails, machine for making, 86 

Truck, safety rail-road, 62 

Tunnel between England and France, 26 
Tuyre, for smith's hearths, improved. 67 
Type, improvements in the manuac- 

ture of, 229 

** setting by machinery, 110 

*< machine for distributing, 109 

TyiM^rapher, Jones's, 107 

Tyres, steel, 66 

Vegetable and animal kingdoms, distlno- 
ttons between, 848 



Digitized byCjOOQlC 



898 



ANKUAL OF QOnaXTJFlO DZSCOYEBT. 



▼eBtflator, fV>otX 

TmmI% IndiA-iubber lining for, 

** DM of Jdne In eonrtnutton o^ 
T«miTta% wiiptlon ot, In 1860^ 



TJkQM 

SI 
»8 

m 



"HeM, lin]»r»T«aM 
YMm, Mnocnlnr, 



Wagon, WUaon's Improyed, 

War ImTenlioaa, reoant iraproTamants 

la, M 

Wa»h1mm^8 ftirnaca, 68 

Water, deaompoaition ct, bjataianliarlo 

alectricity, 160 

Water-plpea, naw- oonatmotlon oC 181 

Watart, eoriooa cbamlcal changea ob- 

■arrad in certain, S57-8 

Wavaa oanaad by aarthqoakaa, S97 

Wax, ImproTamenta in bleaching, S46 

Waaying, iroproTamenti in, 
Weighta and ineasarea, 
Walla. iVoien, of Owago, New York, 
WhaHnc, bomb laneea for, 
Wkaat>Mnow, Wikon'a improTad, 



7» 

89 

190 

99 

198 



WOloir, baakat, aoMliina for peaUnA lie 
Windlaaaea, ImproTamanto in Iba «»- 

atmetion o( 197 

Windows, arrangement for washing, 199 

Window-aaah, new mode of hangings 116 

Wire, implamattt for oatttog, 118 

Woman, bear, the, 888 

Wood, black ataln for, 277 

** kindling, machine for prepaiini^ 114 

** machines for working, 110 

** process for omamentimg, 129 

** sawing^maohine, improyed, 114 

Woodpecker, cnrioua habit of a Galifor- 

nian, 889 

Woods, ornamental, from Algeria, 188 

Wrench, self-a^Jnstlng screw, 126 

Wrenches, improTemants in, 190 

Zina, new process for engraying on, 187 

** rooft, 77 

** use erf; in coaatractton of veiali^ 909 

Zodiacal light, 8T4 
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IMPORTANT 

LITERARY AND SCIENTIFIC^WOWS, 

7UBLI8HXD BT 

GOULD AND UNOOLN,- 

M WASHZVCKFOV BTUDBT. BOflTOV. 



ANNUAL OF SCIENTIFIC DISCOTERY; 

Or, Tear Book of Facts in Soienoe and Art. By I>ayid A. Wells, A. M. 12mo, 
eloth, f 1.26. 

Thii work, eonuiMaoed In ihe year 1A80, and iMQed in the monih. of Jannaiy, annnilty, embrMM 
an canmetation and deacription of eveij Unportaat Xaycntion, JNaeoroy, or Sdentifle Thaoiy, x«- 
ported dnxiag Uw yaar. Each Tolnme ia distinct in itacU; and ocmtaini uttuklt nw jcaxxxs, 
irifli ■ flne portiatt of aprot pwaon diatingwiahad fer hia a<taiiinw>nti In adcno and art. 

LAKE SUPEBIOB; 

Its Physical Character, Vegetation, and Animals. By L. AoAJSiz, and othen. One 
Yolune, ootaro, el^antly Illustrated. Cloth, •8.60. 

^ THE PLtJKALrry OF WORLDS. 

New Edition. With a SmpPLsxxHTAKT I>iAL0OinB, in wliich the anthor's reriew- 
ers are reviewed. 12mo, cloth, $1.00. 

Thia maateilypradnelian,whidihaaazdtedaemnchi]ilanatlnttdacoanlqraBdinEiiropa,wilI 
now !»▼• increaaed attraction in the Sufpuxxitt, in wldch the anUMn*! g erlewera ace lilnmphantlj 



COMPARATIVE ANATOMY OF THE ANIMAL KINGDOM, 

By Prof. C. Th. Voir Sibbold and H. Stastsiub. Translated, with Notes, Ad- 
ditions, ko.y By Waldo J. Bubitett, M. I>. One rol., octaro, cloth, $8.00. 

ThSa ia nnqneatioiiab^ the iMat and moet eomplete woric of it! dasi evw yet pobUahed. 

WORKS BY H0aH MTTiT.TTO. 

THE FOOTPRINTS of the CBEATOR; THE OLD RED SANDSTONE; or. New 
or. The Asterolepis of Stromneas. With Walks in an Old Field. Illnstrated with 
Illustrations. Memoir of the Author by Plates and Geological Sections. 12mo, 

FIRST IMPRESSIONS OP ENGLAND 
AND ITS PEOPLE. With a fine En- 
graring of the Author. 12ino, cl., $1.00. 

A thrillinriy interealing, and Texy inatractiTe 
book of tmTela t presenting the most peiftctly Ufe> 
like Tiewfl of Bng^d and ita peopla, to be ibnnd 
lin their 



Louis Aqassiz. 12mo, cloth, $1.00. 

MY SCHOOLS and SCHOOLMASTERS ; 
or. The Story of my Education. With 
an elegant L&eness.. 12mo, cloth, $1.25. 

TM« la a peraonal nanaliTe of a deeply intereafe- 
ing and instraetiTe chaneter, eonoeining one of 
the most remarkable men of ttie age. 

Dn. BucxxAvn laid, ** Be would gire hia left hand to poaaaaa aneh poweia of deaertpfionaa thia 
man.* 

THE NATURAL HISTORY OF THE HUMAN SPECIES. 

Its Typical Forms and Primeyal Distribution. By Chablbs Hamiltov Skitr. 
With an Introduction, containing an Abstract of the Views of Blumenbaoh, 
Prichard, Bachman, Agassiz, and other writers of repute. By SAinrBL Sjom- 
LABD, Jr., M. D. With elegant Hlustrations. 12mo, cloth, $1.25. 
It ia a book of learning* and Ml of intereat, and may be rcfaxded aa among the eoQipanllTely jbw 

nal eoaUbatioBS to aetnoe. - [Chiiatian Witaeaa. . 
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TlItVABU WOBKt raB&ItUb BT WmSJk & LOraoUr, BOilW. 



TfiEBAtmrS OF BNGUSH WORDS AKD PHRASES. 



80 elaaUM tad uroiMd M to llMilttite the esprart 

oaBqKxttton. BtI^tmr Mask Boost. *" " " ^^^ -. *. 

ForagB Words DiAned in Enffttsh, and otl 

PiMMntof Btoim Unirenfty-. A New An«rloan/ tfem the late stenotype 



Br Armti Mask Boost. Revised end Bdited, with a List of 
sDeftMdi - •• • • " " 



Words DeOBed in EnciiBh, and other additions, by Babhab Sbabs, D.D., 
it of Btoim Unirentty-. A New Anerloan, from the late stem ^ 
London edition, with Additzoks axd IxpsoyxxxHTB. 12mo, oloth, f 1.60. 

TUi tdUiaa eonbdni fa apwl M it MrtlHiHH of woidi aad fhiMM vox nr «*■ Svolisk xDinov, 



J it ia an napeeli mobb fvu. avs PBsracr toajt ths authob's XDirioir. The woik 
hM dnedj bMome caeef slHidud wtiucitr, bofh In fblfl eoaatiy and ia Gnrt 

THE ELEMENTS OF GEOLOGY. 

Adapted to Schools and Colleges. With nmnerons Illiistntioiis. By J. B. Looms, 
Lewiihuf Univeisify^Pa. i2bno, oloth, 76 cts. 



RttfBrvMMedbjBovoikbelbTOfhe Ameftetttt poblie. V» hdpe that wreiy teachar ■maag our 
flwdcn will examine fhe work axd put the jnateeai of oar nmaika to the teat ef hb JudgOMnt and 
e ap ei i a n ea — M. B. Avnxxsox, LL. D. —{Flea, of Bodieatar UnireHlIf , N. T. 

TUala jaatanehawQikaalaaeededforalloiirachoola. B ahould tike Iti place ai a text-book la 
an the aohMto ofthe luid.-[N. T. OhMrrer. 

THE KARTH AND MAN. 
By Prat AxaoLD GUTOT. With lUastntioiu. 12mo, doth, il.26. 

nmuxKCS oi ths hisxosy of sctekci utok intsixsctital edugatiok. 

B!f WzxJAAX Whswmli., D. D. lemo, eloth, 26 omti. 

PRINCIPLES OP ZOOLOGY. 

With ninstratioiiB. By liOmB Aoassiz and Augustus A. Gould. 12mo, cloih, fl. 

ma work placea uf \a poueMIon of infbnnatton half a centtuy In advance of all onr elementaiy 
wda on thia autfject — Fxor. jAKxa Hall. 

A woik emaaaflng from ao high a aouroe harcUj reqniiea eonimendatian to giro It evneney. ffimple 
and olementBiy la iti atfie, Aill in ita lUastrationa, comprehensiTe in iti range. — [SOlimaa'a JoumaL 
nie beat book of fhe kindin oax langnage.— [Chxiatian Examiner, 
gooiaiyii an iaiawitfaigadenoe, and la here treated with a aaaateriy hand. —pMenttflfi American. 

THE LANDING AT CAPE ANNE; 

O^The Charter of the First Permanent Colony on the Territory of the Massachnsetts 
CompMnr. Now discovered and first published from the onginal fmmuser^. By 
JOBV WmaATB THOBirrov. Octaro, cloth, 81.60. 

eBOLOGICAL HAP OF THE UNITED STATES AITO BBlllSH PBOTINCES. 

With an Siplaiiatory Text, 6eolo|dcal Sections, and Plates of the Fossils which 
«haracteriBe the Formations. By juijes Uaboou. Tworohnnes. Octaro, cloth, 
f8.00. 
■E^ The Map la ekgaatly oolOMd, aad dene np with linen elolh back, and Iblded in oeUvo 

ftoDt with ttdek doOi eovem 

e:nowlei>ge is power. 

A view of the Frodnotire Fctoes of Modem Society, and the Besnlts of Labor, Capir 
tal and Skill. By Cbablbb Knight. With nunerons JUuBtrations. American 
edition. Beyised, with Additions, by Dattd A. Wsllb, editor of the " Annual 
of Sdntiflo Disoofoy.** ISmo, cloth, f 1.25. 
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TALVABLE WOBU FUBUiESD BT QOTOD ^ USCOZJI, BOIZOV. 

CKMMi OF AHICNBS Of UmiTDSI Aim IIS nini AKB. 

A Choice aeleotion of Anecdotes of the rarkms forms of Utermtnre, of the Ajrts, of 
Architectnre. Engrayings, Husio, Poetry. FahithMr and Sculpture, and of the most 
celebrated Literary Characters and Artists of dmerent Coontries and Ages, ke. 
By Kazutt Akyikx, A. M. With numerous lUustrations. 725 pages, octavo, 
•loth, f3^. *-o i 

Tills Ur imqaettioiiably the choicest colleetion of aitxcdotss ever pabHdicd. It eontalas THsaa 
THOU8AVD AKD roBTT AiTKCDOTKS, ftnd more than one HTnn>axD akd nrxT Illvstbatioits. 
It is admirably adapted to literary and scientific men, to artists, mechanics, and otiiers, as a Dio- 
TiovABT rox sxraxavcx, in relation to ftcts on the niunberleas ral^eeU and duunutera intro- 
duced. 

Kim^ nwsm cicl»pidu «; iobucai uminiKK. 

Condensed from the larger work, by the author, John Kitto, D. D. Assisted by 
Jamjbb Taylob, D. D. With oiyer 500 lUustraHons. Ootayo, 812 pp., cloth, «3.00. 

This -wmk answers the pnrpoae of a eonunentazy, while at the same ttme it ftuniahes a complete 
DiCTiovABT or THX BiBLS, embodying the products of the best and most recent researches 
in biblical literature, in which the scholars of Europe and America hare been engaged. It is not 
only intended for niinisters and theological students, but Is also particularly adapted to parents. 
Sabbath-school teaehem, fmd the great body of the religious public. 

HISTORY OF PALESTINE. 

With the Geography and Natural History of the Country, the Customs and Institu- 
tions of the Hebrews, etc. By John Kitto, D. D. With upwards of 200 Illus- 
trations. 12mo, cloth, 91.25. 

Beyond all dispute this is the best historical compendium of the Holy Land, ftom the days of 
Abraham to those of the late Pasha of Egypt, Mehemet Ali.— [Edinburgh Beyiew. 

■^ In the numerous notices and reriews, the work has been strongly recommended, as not only 
admirably adapted to the rAMzxT, but also as a texfe4>o<dc fbr Sabbath and wxbx sat schools. 

CHAMBERS'S CYCLOPiEDIA OP ENGLISH LITERATURE. 

Two large imperial octayo volumes of 1400 pages; with upwards of 900 elegant Illus- 
tratious. By Sobbbt Chambess. Embossed cloth, $6.00. 

This woric embraces about oirs thovsaitd avthobs, ofaronolegleally amnged and ekssed 
at Poets, Satozians, Dramatists, Philosophers, Metaphysicians, Divines, etc, with choice selections 
fSrom tMx wiittngs, connected by a Biographical, Historical, and Critical NanatiTe; thus presenting 
a complete view of English literature ftom the earliest to the present time. Let the reader open 
where he will, he cannot fifdl to find matter for profit and delight The selections are gems— 
Infinite riches in a little room i in the language of aaottier, *' A whoub EvausH laBXAKT rvssD 
somr iiTTO obb cbxat booz I** 

CHAMBEKS'S MISCELLANT OF USEFFL AIO) MTERTAINING KNOWLEDGE. 
By William CHAXBraw. With Blustratianfl. Ten rohi., 16mo, doth, f 7.00. 

CHAMBERS'S HOME BOOK AND POCKET MISCELLANY. 

A choice Selection of Interesting and InstructiTC Beadhig for the Old and the Toung. 
Six vols, l&no, doth, $8.00. 

This woik is tblly equal, if not superior, to either of Iha Chambers's other works in interest, 
aontidBlag a Tact ftind of valuaUe inftrmation, Auniabiag ample Taxiety ftor eveiy class o^ readers. 

CHAHBEES'S EEP08IT0RT OP I58TRUCTITE ANB AMTISING PAPERS. 

With nittstrations. 16mo, doth, bound, 4 yds. hi two, $1.76 ; and 4 rols. in one, $1.60. 
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YALtTABU WO&Ki PtUllHSD Bt OOtTIB &r LIirC0£ir,lB0f1Xnr. 



PLEASANT PAGES FOR YOXTNQ PEOPLE; 

Or, Book of Home Edaeatioii and Entertainment. By S. Pbout Nxwoombs. 

Wltliiiiiineroiuliliiatrations. lemo, doth, 76 ots. 

DMlsned fcr «&• j^toarara and proit of yooag people. Thn great varietf of enliiSeeli pnMnted, 
eooiisttng of Koral LeaMos, Natural Hiatoiy, Birtoiy, Trareb, Physical Qeogtapliy, Olijwl Lee e o na , 
Drawing and F«npaatfT«, Muric, FoetiTf *«., and withal, to akilfallj treated as to make truth dmpte 
and attiactlve, rendnstt anadmliahla frmily book for aummer dayi and irtnter evening*. 

YOUNO AMERICANS ABROAD; 

Or. Vaoalion In Borope. A Tour thron^^h Great Britain, France, Holland. 
Gennany and 8wltaertand. By Johh OTKRTOzr Chouuw, I>. D., and i 
With el^ant UngtratloDs. 16mo, cloth, 75 cts. 

Thia ia a liighly eatertilnlag work, embracing mere zaal inlbniu4ioii» ffOAh ai araiy ona 
kaotr ihoat Sniova* than anj oOar book of twrelfl erar p^bUahad. 

THE ISLAND HOME; 

Or, the Tovnc Castaways. By Cbkistophxb Bomauht, Esq. With elegant Hlna- 
trations. Ifimo, cloth, 76 cts. 

A nev aad aTrieedingly cigtivaBng ** Boblnaon Graaoa" atofj. 

THE AMERICAN STATESMAN; 

Or, Hlnstrationg of the LUb and Character of Daniel Webster; fbr the Entertainment 
and Instruction of American routh. By Josbfh Basvasd, A. M. With nnmer- 
oos Hlostrations. 16mo, cloth, 76 cts. 

THE GUIDING STARt 

Or, the Bihle God's Kessage. By Louiba. Patboxt Uovkisb. 16mo, eioth, 60 cti. 
An arcwkHngly Intenstiiig end iaatmctiTe work fbr youth, on the erideneef of Chiiatianity. 

THB AUCWXIiIj STOBI1S8. 

OSCAR ; or, The Boy who had his own 1 CLINTON ; or, Boy-Life in the Country. 
Way. lemo, doth, gilt, 6S cts. | 16mo, cloth, gUt, 68 cts. 

ELLA^ or, Taming Orer a New Leaf. With lUustiations. ISmo, cloth, gilt, 68 ets. 

■^ The abore rolomes are uniform In i!xe and atfle, and while each la intended to be eompleto 
and independent of itieU; the leriea will be connected by a partial identity of character, loealltiee, te. 

AMBBZOAN HISTORIES, BT JOSEPH BANVARD, A. IC 

PLTKOUTH AND THE PILGRIMS ; 
or, Incidents of Adyentnre in the His- 
tory of the First Settlers. With Illus- 
trations. 16mo, cloth, 60 cts. 

KOVELTBES OF THE NEW WORLD. 
The Adventures and Discoreries of the 
First Explorers of North America. With 
Hlostrations. 16mo, doth, 60 ots. 



ROMANCE OF AMERICAN HISTORY : 
or, an Account of the Early Settlement 
of North Cardina and Virginia. With 
Hlustrations. 16mo, cloth, 60 cts. 

TRAGIC SCiaETBS ih the History of 
Maryland and the Old French War, with 
rarious interesting CTents occurring in 
the early history of America. With 
Illustrations. 16mo, doth, 60 cts. 



"WORKS BT THE REV. HARVjtfY NEWCOMB. 



HOWTOBEAMAN. ABook for Boys; 
containing nseAil Hints on the Fonna- 
tion of Character. Cloth, gilt, 60 cts. 

ANECDOTES FOB BOYS. Entertaining 
Anecdotes and Narvatires, illustratiTe 
of Frinoi^es and Ohaiaoter. ISmo, 
doth, gilt, 42 cts. 



HOW TO BE A LADT. A Book ft« 

Girls ; ccmtaining nsefnl fitots on tha 
Formation of Character* CI., gilt, 60 cts. 

ANECDOTES FOR GIRLS. Entertain- 
ing Anecdotes and Narratives, illustra- 
tive of Principles and Character. 18mo, 
doth, ^t, 42 cts. 
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VAIUABIE WORKS 

PUBLISHBD BT 

GOULD AND UNOOIiN, 

00 wabhutotok btbzbt. bostoit. 



THE CHRISTIAN'S DAILY TBEASI7BY. 

A Beligioas Ezerciae Ibr Brery Xlav iii thtt Teftr. By £. Teuflb. A new Mid inf 
prored editioii. 12mo, doth, 91.00. 
AworklbrerexyChxMfaui. Itlfindjeeda **Tn«0iii7''ofgoodfldii9k 

THE SCHOOL OF CHRIST; 

Or, Christianity Viewed in its Leading Aspects. By the Ber. A. L. B. FOOSVi 
author of *^ Incidents in the Lifb of our Sayionr," etc. 16mo, doth, 50 cents. 

THE CHRISTIAN LIFE, 

Social and Indiyidual. By Fbtes Bathe, M. A. 12mO) elofh, fl.S5w 
The demand fbr tiiii eztmordiiiaxy work* omnme&dng befinre its publication, ia atiJi eager and e<m- 
etant. There ia but one voioe respecting it { men of all denominattons a^tee ia pnmoundng it <me of 
tiie most admirable works of the age. 

GOD REVEALED IN THE PROCESS OF CREATION, 

Andl 



cloth, f 1.00. 

PHILOSOPHY OF THE PLAN OF SALVATION. 

By an Amxbioav CiTDaar. An Introdnotory Essay, by Caltzb E. Stowb,D. D. 

jSen improTCd edition, with a Supflbm bxitabt Chaptbb. ]2mo, doth, To cts. 

This book is generally admitted to be one of the best in the Eni^bh langwags. The work has been 
translated into several diflbrent langnages in Emope. Acai^talteoktodbrculAteainaDgToungmen. 

A WREATH AROUND THE CROSS; 

Or. Scripture Truths Illustrated. By A. Hobtov Bbown, D. D. Becommen- 
datoryi^re&ce, hyJoHirAiraBLL Jaxbs. Beautiftil Fronti^ieoe. IQmo, doth, 00 
cents. 

THE BETTER LAND; 

Or, The Believer's Journey and Future Home. By Bev. A. C. Thoicpsov. 12mo, 

doth, 86 cents. 

A most dianning and InstraetiTe book fbr all now jonmeylng to fiie ** Better LsUd," and 
espedallj fto those who have fiends already entered upon its neir«r*eaffingj«]rs. 

THE MISSION OF THE COMFORTER. 

With copious Kotes. By JuLms Chablbs Habb. With the Notes tnuDslated 
for the American edition. 12mo, cloth, $1<25. 

DR. WAYLAND'S UNIVERSITY SERMON 
Ddiyered in the Chapd of Brown tJniTMsity. 12mo, doth, $1.00. 

THE RELIGIONS OF THE WORLD. 

jbid their Bdations to Christianify. By Fbbdbbiok ]>Eineov SEAVXtos, A. IL, 
ProAssor of Divinitj, King's College, London. IQmo, doth, 00 cts. 
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SACRED RHETORIC; 

Or. ConpMlMoii mmI DeU^crj of SermonB. Bj Hkhbt J. BrPLvr, ProAisor in 
riewtoii Ttwolocioal InstitatioQ. Including Froftesor Ware's Hints on Extem- 
poni^WM FMMliing. 12mo, 75 eta. 

THE PREACHER AND THE KING; 

Or. Boudalove in the Coort of Louis XTV. An Aocount of that distingnished Era, 
xnuialatod from the French of L. F. Buvqkxtkr. With an Introduction by the 
Bav. Gwmon Fairs, D. D. New edition, with a fine likeneee, and a Sketch of 
the Asthor's Lift, limo, cloth, 91^. 

Bllil hbtory with fhehighwt chum of Tomaaoe. lis attnettoos an M Tadoas 



t hmHj ftU to find raadan ofalnuMt ereij dMciiption.— [Pazitaii Beoeider. 

THE PRIEST AND THE HUOUENOT; 

Or, Faiaecation in the Age of Louis XT. Translated fh>m the French of L. F. Buir- 
2 vols., 12mo, cloth, ^J2B. 



■^ Thifl If troljr « maMkaOj production, full of intenrt, and maj be wt down as om of Am giftsrt 
Tkolartuit wato of the •■•. 

FOOTSTEPS OF OUR FOREFATHERS. 

What tli^ Salfered and what they Sought. Describing Localities and portraying 
Fanonaget and Events eoaspicuotts m the Struggles for Eeligions Liberty. By 
Jak>8 G. MiAix. Thirty-six fine Ulustrations. l2mo, tLOO. 

Aa ezeoodbi^ entertelning work. TIm reader MMm beoomMw deeply eatartaiaed that hs finds 
tt difleolt to lay aaide the book tUl flnUhed. -[Ch. Farior Mag. 
A wwfc abiorbiiigly iBteresdng, and veiy initruc^e. — [Western lit. Magarine. 

MEMORIALS OF EARLY CHRISTIANITY. 

Presenting, in ajrraphie, compact, and pmmlar ibrm^J&Iemorable Events of Early 
EcelesiMaoal wstory, etc. By Jak>8 G. Miall. With numerous elegant Illus- 
trations. 12mo, doth, tLOO. 

■^ Thia, Hke flio ** FooMepa of our ForalWheifl,'* wQI be fband a work of nneommon intereat 
WORKS BY JOHET HARRIS, D.D. 



THE FB3C-ADAKITE EABTH. Con- 
tributions to Theological Science. 12mo, 
oloth, •1.00. 

HAN FBIMEVAL ; or, the Constitution 
and PrimitiTe Condition of the Human 
Being. With a fine Fortrait of the Au- 
thor. 12mo, cloth, $1.26. 



PATSIABCHT;or,TH£ FAMILY. Its 
Constitution and Probation; beingthe 
third TOlnme of *^ Contributions to The- 



[on: beinff the 
logical Science." ~$iM. 



THE GBEAT TEACHER ; or, Charac- 
teristics of our Lord's Ministry. With 
an Introductory Essay. By H. Hux- 
pfiBXT, D. D. 12mo, cloth, 86 cts. 

THE GREAT COMMISSION ; or. the 
Christian Church constituted and charg- 
ed to convey the Gospel to the World. 
Introductory Essay by W. B. WuL- 
LiAMB, D. D. 12mo, cloth, Sl.OO. 

ZEBULON; Or, the Moral Claims of Sea- 
men. 18mo, cloth, 26 cts. 



PHILIP DODDRIDGE. 

His Life and Labors. By Johv STOiraHTON, D. D., with beautifhl Hlnminated 
Title-paga and Frontiqiieoe. 16mo, cloth, 60 cents. 

THE EVIDENCES OF CHRISTIANITY, 

As exhibited in the writings of its apologists, down to Augustine. By W. J. Boltov, 
of GonviUa and Cahis College, Cambridge. 12mo, elotn, 80 cents. 
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"WOBEIS BT BB. TWEEDIE. 



GLAB TIDINGS ; or, The Gospel of 

• Peace. A series of Daily Meditations 

for Christian Disciples. By Kev. W. K. 

TwKKDiK, D. D. With elegant DIus- 

trated Title-page. 16mo, cloth, 63 cts. . 

THE MORN OP LIFE; or, Examples 
of Female Excellence. A Book for 
Young Ladies. 16mo, cloth. In press. 



A LAMT TO THE PATH ; or, the Bibl« 
in the Heart, the Home, and the Market 
Place. With an elegant Hlustntted 
Title-page. 16mo, olom, 63 cts. 

SEED TIME AND HABYEST: or, Sow 
Well and Reap Well. A Book for the 
Young. With an el^^nt Illustrated 
Title-page. 16mo, cloth, 63 cts. 



09^ The above works, by Dr. Tweedie, are of uniform lise and ityle* Th^ are mOft ehmi" 
ing, i^oui, and ixuitructive vorks, beautiAiUy gotten np, and well adapted tat **gift'books.** 

l^OBKS BY JOKN* AISIGEI^ JAMSS. 



THE CHURCH MEMBER'S GUIDE; 
Edited by J. O. Choulks, D I). Kew 
edition. With an lutroductory Ei^say by 
Rev. HuBBASD WiNSLOW. Cloth, 33c. 



CHRISTIAN PROGRESS. A Sequel to 
the Anxious Inquirer. ISmo, cloth, 31c. 

■^ one of the best and moat luefkil woxks of 
thu popular author* 



THE CHURCH IN EARNEST. Seventh thousand. ISmo, cloth, 40 cents 

MOTHEES OF THE WISE AND GOOD. 

Bf jABsa Burns, D. D. lOmo, doth, 75 cents. 

We wlaliUironiaev«i7 ftmily, and read by every mother In die land.— (Lufh«na ObMmr. 

MY MOTHER; 

Or, RecollectionB of Maternal Influence. By a New England Clergyman. Wtth 
a beautifhl Frontispiece. 12mo, cloth, 76 cents. 

Thii ia one of the moat eharming booki thai have iasued ftom the prew ftnr a long period. ** B la,** 
aays a diatinguiahed author, ** one of thoae rare jrfctures painted from life with the ezqnirite aklH of 
one of the * Old Maiten,' which lo seldom preaent themselves to the amateur.** 

THE EXCELLENT WOMAN. 

With an Introduction bj Rev. W. B. Spbagub, D.D. Contafaiingtwenty-finir splen- 
did Illustrations. 12mo, cloth, 81.00 ; cloth, gilt, $1.75 ; extra Turkey, 9^JS0. 

■9" Thia elegant volume is an appropriate and valuable ''gift book" ibr the huaband to pr«MBttlM 
wift, or the ehUd the mother. 

MEMORIES OF A GRANDMOTHER. 
By a Lady of Massachusetts. 16mo, cloth, 60 cents, 

THE MARRIAGE RING; 

Or, How to make Home Hapny. By John Ajtoxll Jaxsb. Beantiflil illustrated 
edition lOmo, cloth, gilt, 75 cents. 
A beanflflsl volume, and a vexy suitable pr eae n t to a newly-mairied eouj^ — [K. T. CSiriatita In- 

"WOBKB B7 I^HiIiLAJC B. WTTiTiTAMB, D.D. 

LECTURES OK THE LORD'S PRAYER. 

Third edition. 12mo, doth, 85 cts. 

Their breadth of view, strength of iQgle, and 
stirring eloquence place them among the very best 
homOitioal eflbrts of the age. Evoy page is ftill of 
sufgesHons as well as eloquence.— Ch. Parlor Ma(. 

inSCELLAlOES. Kew improved edi- 
tion. Ftiurt4ut$d» 22mo,91^. 
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RELIGIOUS PROGRESS : Discourses 
on the I>evel<q;nnent of the Christian 
Character. 12mo, cloth, 85 cts. 

This work is from ttie pea of one of the brighi- 
eat lights of the American pulpit. We scarcely 
know of any living writer who haa a finer com- 
mand of powerftal ihou^ and flowing, Imprea- 
ilva language than ht.-<-pB. SraAeus, Alb. AtL 
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▼AUABU WttU FUBUKBD 17 flOOLD <u IQrOOIJr, 

THE CRUISE OF THE NORTH STAR; 

A Xarratlye pf the Sxounion of Mr. Vanderbilt's Fartr, in her Voyage to Eiiglflii49 
I :!is.o!a, Denmark, Frmnoe, Spain, Italy, Malta, Turkey, Madeira, etc. By B«y. 
John Overtos CHonucs, D. D. With elegant IlliuaationB, etc. 12mo, cloth, 
gilt back and aidcij^liOL 

VISITS TO EUROPEAN CELEBRmES. 

By the Bev. Wiluam B. Spaaous, D.D. 12mo, cloth, f 1.00. 

A aerlM of grmphie and lift-like Penonal Sketches of many of the moet dictiiigaiihcd men auA 
IWMita of £nro|M, with whom the author became aoquain ted in the cooree of ■ereral Enropcan toun, 
vheie he mw them in thtf r own homes and under the moet advantageoas cireumetanees. ** It was my 
■ailbrm custom, after eveiy such interview, to take copious memoranda of the conversation, includ- 
liif an account of the individuall appearance and manners i in short, defining, as wdl as I could, 
the whole Impression which his physical, intellectual, and moral man had made upon me.** From 
tb« memoranda ttkus made, the material tor the present instnictiTe and exceedingly interesting 
Tdume Is derived. Besides these ** pen and ink** sketches, the work contains the novel attiaction 
cf a VAC siMiLB or tub siohatubb of each of the persons introduced. 

PILQRDCAQE TO EGYPT; EXPLORATIONS OF THE NH^ 

With Observations, illustmtive of the Manners, Customs, etc. By Hk>n. J. Y. C. 
Smith, M.I>. With numerooa «legant Engravings. ISmo, cloth, f 1.25. 

THE STORY OF THE CAMPAIGN. 

A complete Karrative of the War in Soathem Kussia. Written in a Tent in 
the Crimea. By Mi^or E. BnucR Hamlky, author of "Lady Lee's Widowhood.** 
With a new and complete Map of the Seat of War. 12mo, paper covers, 87i cts. 

POSmOAIi "WORKS. 

XH/rPX'S POETICAL WOBKS. With 1 POETICAL WOKKS OF SIB WALTBB 
Lilii and Elegant Illustrations. 16mo, SCOTT. With Life, and Illustrations on 
dofh, 91.06 ; fine cloth, gilt, $1.25. | Steel. 16mo, cl., 61 i fine cL, gilt, $1.25. 

COMPLETE POETICAL WORKS OF WILLIAM COWPER. With a Life, and 
Critical Notices of his Writings. With new and elegant Illustrations on Steel. 
Idmo, cloth, $1.00; fine cloth, gilt, $^1.25. 

W3f- The above Poetical WorVi, by itandard authors, are all of unlfbrm rize and style, printed on 
flue paper, from clear, distinct type* "w^ith new and elegant Qlnstrations, richly bound in Aill gilt, and 
plain t tlwa reoderiqg tbwi, in connection witti the exceedingly low psios at which, th^ are 
oflfered, the cheapest and most dewrable of any of the numerous editions of thase voOu^b wodca new 
la the marlLeL 

LIFE AND CORRESPONDENCE OF JOHN FOSTER. 

Edited by J. E. Ktland, with Notices of Mr. Foster as a Preacher and a Com- 
panion. By John Suspf aku. Two volumes in oue, 700. pages. 12mo, cloth, $1.26. 

la slmplici^ of language, in miyasty of eoaoeptipiii In the elpqneaoeof t)|atcoaciMi|efi|-«;hld% e<m* 
T«ys in a short sentence more meaning than the mind dajre^ at once admit, .-hia. writings are 
unmatched. — [Nfwth British Beview. 

GXJIDO AND JULIUS. 

The Doctrine of Sin and the Propitiator; or. the Tme Consecration of the Doubter. 
Exhibited in the Corxespondcnce of two Friends. By FJUtDJ^nic^ Auqustub O. 
fHOLUCtf, D. D. ' Translated by Jokathaw Edwards Rtlawd. With an Intro^ 
dnctiott by JoHir Ptb Smith, D. D. l6mo, cloth, 60 bents. 

NEW AND COMPLETE CONDENSED CONCO^tDANCE 

To tl^e Holy Scriptures. By Alkxakdjcr CntrDmr. Bevised and re-edited by Eev. 
DavX]> XiHOjX.L. D. Octavo, cloth backs, ipi.25: sheep, $1.60. 
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THESAURUS OF ENGLISH WORDS AND PHRASES. 

So Clasfflfied and Arranged as to Facilitate the Expression of Ideas, and Assist 
in Literary Composition. By Petbb Mark Booet, late Secretary of the £oyal 
Society, and author of the « Bridgewater Treatise," eto. Beyised and En* 
larged ; with a List of Foreign Words akd Expressioits most frequently 
oeoarring in works of general Literature, Defined in English, by Barnas 
Sears, B.D., Secretary of the Massachusetts Board of Edaoation, assisted by 
sereral Literary Gentlemen. 12mo, cloth* $1.60. 

49* A work of great merit, admlraljly adapted as a text-book fi>r schools aod ooIleges» and ot 
ftlgh Importance to eyery American scholar. Among tlie nmneroos commendations reoelTed 
ttma the press, hx all direcUoD8» the pnhUsbers would call attention to the fbllowlog : 

|F iTe are glad to see the Thesamns of BngUfOi Words repnUished In this country. Itlsamosi 
valoable work, giving the results of many yeazs' labor. In an attempt to classify and arrange the 
words of the ^English tongae, so as to &cIUtate the practice of composition. Ihe purpose of an 
ordinary dictionaxy is to explain the meaning of words, while the oldect of this Thesamns is to 
o(dlate all the words by which any given idea may be expressed. — Putnam''^ MorUfUv. 
I This volume offers the student of English composition the results of great labor In the Ibrm 
of a rich and copious vocabulary. We would commend the work to those who have Charge of 
academies and high schools, and to all students. — ChriatUm Gbstrvtr. 
I This is a novel publication, and Is the first and only one of the kind ever Issued In which 
words and phrases of our language are dassifled, not according to the sound of their orthog- 
raphy, but strictly according to their signification. It will become an Invaluable aid in the 
comnmn!catl(A of our thoughts, whether spoken or written, and hence, as a means of Ukprove* 
ment, we can recommend it as a work of rare and excellent qualities. -«-jSWent<^AiiMrio(iii. 

A work of great utility. It will give a writer (he word he wants, when that word is on the 
tip of his tongue, but altogether beyond his reach. — N. T. Timet, 

It Is more complete than the English work, whidi has attained a Just oelebrlty. It Is Inteaded 
to supply, with respect to the English laoeuage, a desideratum hitherto unsuppUed in any 
language, namely, a collection of the words It contains, and of the idiomatic combinations 
peculiar to it, arranc^ not In dphabetUna order, as they are in a dictionary, but according to 
the idecu which they express. The purpose of a dictionary is simply to explain the meaning 
of words— the word being given, to find Its slgniflcatiQn, or the idea it Is Intended to convey. 
The object idmed at hare is exactly the converse of this : the idea being given, to find the word 
at words by which that idea may be most fitly and aptly expressed. For this purpose, the words 
and phrases of the language are here Classed, not according to their sound ix their orthography, 
but strictly according to their signification. — Niw York B»eining Mbrrvr. 

An Invaluable companion to persons engaged in literary labors. To persons who are not 
flunlUar with foreign tongues, the catalogue of foreign words and phrases most current In mod* 
em literature, which the American editor has appended, win be very useAiL — JProBb^erion. 

It casts the whole English language Into groups of words and terms, arranged In such a man* 
ner that the student of English composition, when embarrassed by the poverty of his vocabu- 
tary, may supply himself Immediately, on consulting it, with the precise term tat whidi he has 
occasion. — Ntw York JSfvenina Poet. 

|T Tbislsaworknotmerelyof extraordinary, but of peculiar vahie. We would gladly praise it» 
Itf anything could add to the consideration held out by the titte-page. No one who speaks or 
•writes for the public need be urged to study fioget's Thesaurus. — Star <4 As TFm^. 

Every writer and speaker ought to possess himself at once of this manual. It Is ihr firom 
being a mere dull, dead string of synonymes, but it is enlivened and vivified by the Classifying 
and crystallizing power of genuine philosophy. We have put it on our table as a permanent 
fixture, as near our left hand as the Bible is to our right. — a>«vr«^i9fialM. 

This book Is cme of the most valuable we ever examined. It supplies a want long acknowl- 
edged by the best writers, and supplies it completely. — PorSofkf AAvuriiMir, 

(tee of the most efficient aids to composition that research, mdnstry and scholarship, have 
over produced. Its object is to supply the writer or speaker wlUi the most feUdtoos terms 
Ibr expresshig an idea that may be vaguely floating on his mind } and, indeed, through the 
peculiar mauier of arrangement, ideas themselves may be expanded or modified by reference to 
Xr. Boget's stacldations. - ASHUm, N. r. (•) 
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THE YEAR-BOOK OF AGRICULTURE; 

OB, 

THEANNUAL 

ov 

AGRICULTURAL PROGRESS AND DISCOVERT 

TOB 1855. 
BY DAVID A. WELLS, A. M., 

KOITOS or THB **AVVVAL OF ■OIXlTTiriO SIIOOTSST,* XTO. 

This woik, by general acknowledgment the most splendid and perfect 
agricnltoral hook ever pnblished in this countiy, exhibits the reported .pro- 
gress of agricnlture in eveiy department, in Europe or the United States, 
daring the year 1855. It embraces all the recent Improyements in Mechanical 
Agricnlture, ploughs, cultivators, reapers, threshers, granaries, horse fUmi- 
tnre, &c., &c.; — all new and important facts in Agricultural Chemistiy, 
Agricoltural Geology, Agricultural Botany, Meteorology, Horticulture, and 
Agricultural Zoology, together with Tables of Facts, Patents, and complete 
Statistics of the Agricultural Products of the United States for the year 1855. 

The Year Book of Agriculture is splendidly illustrated with Sleel, Colored 
Lithographic and Wood EngiaTingB of the best character, exhibiting new 
inrentions, plants, vegetables, fibres, &c., &c. Ko American Agriculturist, 
Amateur Gardener, Mechanic, or Inrentor, who has a regard for his own 
interest, can afford to be without this work. 

The following unsolicited opinions have been giyen in regaid to it : 

"A mere cursory examination conyinces me that it will proye to be one of 
the valuable volumes extant on American agriculture." — Bbn, Marshall P, 
Wilder, President United States Agricultural Society. 

" I know of no work which supplies the same amount of usefal practical 
agricultural information." — J>r. A. A, Hayes, State Chemist of Massachusetts. 

" I find myself looking at it every leisure moment."— jHbn. David Landreih, 
Ih^sident Philadelphia Agricultural Society. 

"Such a book has long been wanted, and the task is now ably per- 
formed."— Pro/. Mapes, Working Farmer. 

"The wricultural community will welcome this book as a valuable 
KOjdJlaij.'— Southern Farmer, Petersburg, Va. 

"This work should be in the hands of eveiy farmer and horticulturist. 
The information it will impart will be worth to any ordinary farmer five 
times the sum the book will cost."— JSos^on Transcript. 

The price of the Year Book of Agriculture is $1.50, on the receipt of 
which sum it will be forwarded by mail tree of postage. 

G. P. PUTNAM fr CO., 821 Broadway, N. Y. 
CHILDS & PETERSON, 124 Arch St., Philadelphia 



ALSO, 

KNOWLEDGE IS POWER. 

A TIew of the Productive Foroes of Modem Society, and the Besnlts of Labor, 
Capital and Skill. By Chaslbs Kkiobt. With nnmerons Illoatrations. Amer- 
ican edition. Beriged, with Additions, by David A. Wblls, editor of the 
« Annual of Scientific IKscovery." 12mo, cloth, 81.25. In press. 

GOULD AND LINCOLN, 68 Washington St., Boston. 
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